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PREFACE. 



I THINK it right that I should now, after 
ten years of extensive experience, lay open 
to the profession, the results of my la- 
bours, upon the very important subjects 
of which I have treated in the following 
pages; and more particularly, as I find 
my improvements and observations have 
been for sometime greatly garbled, and 
often, I fear represented* much to the 
prejudice of those whom they are in- 
tended to relieve. 



My object has been, to demonstrate, 
with as much clearness as circumstances 
would allow, the causes of deformity and 
non-union which so frequently obtain in 
cases of fi'acture managed in the ordinary 



way, and to point out the means by whicH * 
tliese evils might be with facility avoided. 
In the com-se of my duty, I have found it 
necessary to condemn various modes of 
treatment which are still sanctioned by 
some of the most scientific surgeons of the 
tinie in which we live ; but I trust it will 
be seen that I have never done this from 
any other than proper motives, viz. pro- 
fessional advancement and public good. 
r have been desirous of maintaining a 
conscience void of oflfence towards God 
^nd man, and I hope I have stated no- 
thing but what will be found, upon pa- 
tient investigation, to be the truth, tend- 
ing to the edification of my readers. 



There are some, who, I find, have al- 
tered the apparatuses which I have intro- 
duced, so as to render them much less 
efficient. From whatever feeling this may 



have been done, seeing that much mis- 
chief arises in every way from the prac- 
tice, I deem it expedient to notice it in 
this place, in order that persons who are 
injured in consequence, may not igno- 
rantly cast the blame npon me, or the 
means which 1 employ. 

I hare to offer my grateful acknow- 
ledgments to those of my professional 
brethren, who have aided me durbig my 
investigations, by placing under my cai'e 
such cases as tended to illustrate the ope- 
rations of the contrivances which I have 
been enabled to introduce. By their kind- 
ness, I have had laid open to me a large 
number of cases, in addition to those winch 
have occurred in my own practice, and 
by which I have been assisted greatly 
in proving the importance of my plans. 
Among those by whom I have been thus 



favoured, I have had most frequently to 
notice the names of Mr. Travers and Mr. 
Green, whose polite attention, I trust, I 
shall always be able to appreciate as it 
deserves. 

I would advise those who intend to 
adopt the means which will be found 
I ifecorded in this Work, to be particular 
fa the choice of the apparatuses that they 
wish to apply, and also to be careful in 
the management of them. I am induced 
to give this caution, because 1 observe, 
that some surgeons seem to be very in-* 
different iipon these points, much to theiif 
own injury, and often to the injury of 
those whom they have had to treat4 
Gentlemen should bear in mind, that tho 
results to which I have aiTived, have been 
obtained by the judicious management of 
the apparatuses properly constructed, and 



I 

I 



1101 by the eftreless emplo3rmen1f of imper- 

iedt'iiiiitatibii^l 
I 



. .r. . 



'' lii'tM exetmtion of my undertakings 1 
have endeavoured to make my views clear 
and practical. If it should be thought 
that' I have, in some of the chapters, in- 
troduced too many cases, I hope it will 
Be excused, when the importance of the 
p^rityit^ice which Ihey are intended to illus- 
trate is considered. 

^I would observe, in this place, that I 
slMll" feel very gorry if I have, through 
iiiadvertency, justly excited tke displea- 
kave of any one. My purpose has been 
tb pt)iQt but and illustrate what I believe 
ttf'be the truth. I have attempted to 
accomplish these objects in a manner 
which I hope will be found perspicuous, 
but by no means offensive. 



VI 

In this Work will be found rnttny im- 
provements, and much important infor- 
mation, for the knowledge of which I 
desire to give thanks to my Maker, to 
whom all praise is due. 



82, Great Surrp Street, 
October, 1831. 
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NATURE AND TREATMEjNT 
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FRACTURES. 



GENERAL OBSERVATIONS ON 

FRACTURES. 



CHAP. I. 

Naturb of Fracturbs — Causes, Predispos- 
ing AND Remote — Symptoms — ^Varieties of 
Fracture — ^Varieties of Displacement— 
General Prognosis. 

By the word fracture, surgeons mean a solu- Definition, 
tion of continuity^ in a bone, produced by the 
action of the muscles of the limb, or by external 
violence. 

The long bones may be fractured at any part ; 
they are, however, more particularly subject to 
be broken at some distance from the ends. 

The causes of fracture may be divided into Causes, 
predisposing and remote. 

B 



Predisposing. 



Situation. 



Functions. 



Brittieness. 



Diseases. 



In the first class are comprehended the situa- 
tion and functions of the bones, the age of the 
patient, the diseases to which the bones or the 
system may be subject. 

Superficial bones are said to be more easily 
fractured than those that are covered by a con- 
siderable quantity of soft parts. 

The functions of some bones render them 
more liable to be broken than others : — thus 
the radius, which supports the hand, is more 
liable to be fi*actured than the ulna. The cla-- 
tide, which serves to keep the shoulder in its 
proper position and to support the motions of 
the upper extremity, is very subject to fracture. 

The bones become brittle in proportion as 
persons advance in years, and in old age they 
are sometimes fractured by very slight causes. 
In childhood they are more elastic and flexible, 
and are not so easily broken. 

Certain diseases predispose to fracture; as 
syphilis, carcinoma, scorbutus, scrofula. Now 
and then the bones are so much affected by 
the venereal virus, that they readily give way 
under the ordinary action of the muscles of the 



I 



limb, A person who had a cancer in her breast 
had her arm broken as she was being handed 
out of her carriage, and afterwards fractured her 
thigh as she was changing her posture in bed. 
There are many instances of the bones break- 
ing under ordinary circumstances, in persons 
affected . with scurvy. Fractures which had 
been a long time united, have often been known 
to give way in persons labouring under this 
disease. Scrofula sometimes so undermines the 
texture of the bones, that they break with the 
ordinary action of the muscles. A case of this 
description I saw a httle time back in a deli- 
cate young girl who was affected with scrofula. 
Necrosis may be regarded as a predisposing cause 
of fracture, an instance of which occurred under 
my own observation not long since. The pa- 
tient broke his arm, by the simple effort of rais- 
ing a shutter. 



I Some surgeons have set down cold as a pre- '^'''''■ 
disposing cause of fractures. The greater num- 
ber of falls which happen in Winter are sufficient 
to explain why fractures are then more common 
than in Summer. The muscles also, when their 
tone is increased by the influence of cold, may 
snap the bones more readily, when the indivi- 
dual puts them suddenly and powerfiilly into 
b2 



action, in order to save himself fj-om falling, 
than in the Summer months, when they are 
supposed to act less vigorously. 

Remote causes. T^g remote cause of fracture is force vari- 
ously applied. Falls, blows, &c., are the moat 
common causes. In particular instapces the 

mSdes^^**** bones are broken by the violent action of the 

muscles attached to them ; this is almost always 
the case witK the fractured patella. The ole- 
cranon and OS calci{« have likewise been broken 
by the vFolent action of the muscles inserted 
into them. 



Ontiielong 
bones. 



Symptoms of 
fracture. 



Whether the long bones in a healthy state 
can be fractured by the muscles, has been an 
unsettled point. But there are now many in- 
stances pf this on record ; and I have met with 
one myself where the humerus was broken in 
this way at the neck. 

Some of the symptoms which are said to in- 
dicate the existence pf fracture are very uncer- 
tain. Crepitus and preternatural motion are 
the most unequivocal. 



Crepitus of It is necessary to be on our guard in making 

eflfusion. • . • • r* i * <. 

our exammations, even if we observe crepitus^ 



Tor It is not every variety of crepitus that is to 
be considered diognostic of a fracture. There 
are several varieties of crepitus which it is well 
to understand. Some time ago I was requested 
to see an elderly woman, who fell, six weeks 
previous, and fractured the upper part of the 
ulna. The gentleman who had the manage- 
ment of her case felt crepitus when he handled 
the joint, and this induced him to believe that 
the fracture was not united. The crepitus he 
felt, however, was only the crepitus of effusion. 
The bone was firm, and the woman soon reco- 
vered the use of her arm. 



We must be careful that we do not mistake Of the jolm 
the crepitus which may be occasioned by certain 
motions of our own joints, or of the patient's, 
for thecrepitus of fracture. A little time back 
,1 was in attendance with a surgeon of some 
celebrity in this town, who was deceived, it ap- 
peared to me, by this variety of crepitus, as he 
was examining the arm of a gentleman who had 
been confined with a fracture. His attention 
was directed to the part which had been frac- 
tured ; and, as he was handling the limb rather 
firmly, a very audible crack was heard, which 
he referred to the fracture, but which, it seemed, 
proceeded from one of his finger-joints. I had 



I given my opinion that the hone was united, and 
r the gentleman was, at my request, permitted to 
[ use his arm, the powers of which returned to 
faim rapidly. 

I mention these circumstances to show the pro- 
priety of making up our minds as to the nature of 
the crepitus of fracture, by examining for our- 
selves such cases as may occur. In this way we 
acquire the tactus eruditus, without which we 
cannot determine upon tlie nature of some cases. 



I 



In some fractures the broken bone is so sur- 
rounded with thick fleshy parts, that it is very 
difficult to feel crepitus, or, for a time, to as- 
certain the nature of the injury. Some frac- 
tures of the neck of the thigh-bone, unattended 
with retraction of the limb, are illustrative of 
this observation. 

Other symptoms are mentioned, as diagnostic 
of fractures ; such as loss of power in the timb, 
pain, sypelling, and redness. All these are good 
collateral symptoms, but not one of them is pa- 
thc^nomonic. Loss of power in the limb may 
arise from a dislocation ; pain may exist from a 
bruise, and so may swelling and redness. Defor- 
mity is another symptom enumerated, but this 



I 
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ean seldom take place to any considerable extent, 
unless the soft parts are much torn ; and, when it 
does exist, it may be a symptom of dislocatioa 
or fracture. Preteroatural motion in the part 
is another symptom, but this may exist without 
being easily detected. When Jt is evident, 
however, in a bone, and is found to be the re- 
sult of violence, it is of itself patiiognomonic 
of a fracture. Hence we perceive that no one 
symptom is at all times present How then are 
we to determine upon the existence of a frac- 
ture ? I think thus : wc may be sure that no 
fracture can extend through the bone without a 
diminution of power in the limb, or without our 
being able to produce that kind <rf crepitus occa- 
sioned by rubbing two uneven surfaces of bone 
upon each other, or preternatural motion in the 
loone i or au appearance of deformity in the 
limb. Then, in the absence of the signs of 
other accidents, our business is to inquire 
whether any one or more of the above four 
signs is present; and if we can find out one, 
wc can usually discover others which will prove 
corroborative evidence. If neitlier of them does 
exist, we have no right to treat our patient for 
a fracture. If circumstances should arise to 
nuke llic symptoms doubtful, wc must make 
use of precautionary measures, till we can sa- 
tisiy ourselves. Doubtful cases, however, rarely 
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r but, as they are sometimes met with, it 
is necessary that we should be able to take a 
comprehensive view of them, in order to dis- 
cover their real nature, for the welfare of the 
patient, and also to preserve our own reputa- 
tion. To do this we must be acquainted with 
the different species and varieties of fracture, 
which we will now consider. 

This is a subject tliat requires our serious 
attention. It is not sufhcicnt to know that a 
fracture exists ; we must have an accurate knovr-' 
ledge of the circumstances of that fracture. 
Hence the definitions and distinctions of frac- 
ture is a matter of the very highest importance. 
For want of a knowledge of these many false 
notions prevail, and evils of great magnitude 
have crept into practice. The very name of 
each species of fracture should convey to the 
student some decisive line of treatment. Good 
arrangements in our science are like artificial 
common sense, by wliich those who have not 
natural ability to decide upon any individual 
case, are, in a measure taught their duty by its 
place in the system. Arrangement is therefore 
a necessary preliminary to general rules, and I 
shall endeavour to so arrange my definitions, 
that each subdivision of the subject may con* 
tain distinct and marked cases. 



I 
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' I sbaliiftttempt to explain the simple prin- 
ciples in this department of surgery, and if I 
should succeed in doing so to the under* 
standing of my readers, they will be prepared 
to exercise their own judgment upon rational 
indications in the management of any particular 
fracture. 

I shall begin by giving my views of the dif- 
ferent varieties of fracture, and I wish to draw 
the attention particularly to this subject, for 
without a knowledge of it, it will be impossible 
to comprehend many important points of prac-* 
tice.. 

» . * 

Sui^eons have usually divided fractures into 
transverse, oblique, and comminuted. 

By the term transverse fracture, I understand 
a fracture whidi passes transversely through the 
shcxtest diameter of the bone (as is represented 
in. Fig. 1, p. 11). By the term oblique fracture, 
is signified a fracture which passes through the 
bone in an oblique direction (Fig. 2). Tins 
variety, may extend through the bone in a di- 
rection downward and inward (Fig* 3), down- 
ward and outward (Fig. 3), downward and 
^backward (Fig. 4), or downward and forward 
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pig. 5). Wlien a fracture is commitiutuj, the 
bont! is broken into three or more parts at the 
seat of fracture {Fig. 6). This variety may exist 
with other varieties of fracture at a distance in 
the same bone. 



Coniidered ac- Fractures shouM not only be considered ac- 

cordius ID the ^ ■' _ 

injurysustained cording to the degree of injury done to the 
bone, bat also with respect to the degree of 
injury sustained by the soft parts. 1 shall view 
^b these accidents, therefore, in this way, viz: 

^H Ist. As consisting of fractures of the bone 

^H merely; and 2d1y, of fractures attended with 

^H much laceration of the surrounding textures. 

Fracturea vith' 
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Among the injuries which are confined to 
fractures of the bone merely, I believe tiiat one 
variety consists in a partial division or crack of 
the bone, which for the sake of perspicuity may 
be termed an incomplete fracture. 1 have been 
led to form this opinion partly from various 
experiments, which I have performed upon re- 
cent bones while covered by the softer textures. 
Upon examining these bones in a denuded state, 
I have found that a fracture may extend in a 
transverse or oblique direction through a greater 
or less number of tlie fibres of a bone without 
passing completely through it ; and that, if a 
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Fig, 5. 





Fig, 6. 



fracture of this description is attcoded witli 
placement, it consists in a bent state of the 
bone, with a portion of the edge of one or more 
of the fractured surfaces projecting at tlie sa- 
lient angle, formed at the fractured part. One 
would be led to suspect the existence of such 
a fracture, where motion cannot be effected in 
the injured part in more than one direction ; 
when this motion, cannot be perceived in any 
other way than by attempts to bend the bone ; 
(mm the simultaneous movement of the upper 
and lower portions, when the lower part is 
rolled ; from the degree of power which the pa- 
tient experiences in the limb ; and from the 
rapidity with which a perfect consolidation of 
tbe fracture may be accomplished. I have not 
yet had an opportunity of examining the limb 
of any patient who may have died with the ex- 
istence of such symptoms as I have mentioned ; 
but, even in the absence of this proof, I think 
the facility with which this kind of fracture 
may be produced in recently dead bones, is 
sufiicient to warrant the conclusion, that such 
fractures do occasionally occur in the living. 



I 



A force whic 
on.; produce 



I can readily suppose the application of a 
force which would be likely to produce a frac- 
ture of this description. A person, for instance. 
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while standing in tlie ert'Ct position, may re- 
ceive a severe blow upon the back of llic leg. 



but tlie force a 



1 the limb r 
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acting I 

sufficiently powerful to break through a portion 
of the diameter of the bone, which would give 
way first at its anterior part. The same kind 
of fracture may be sometimes occasioned by the 
passage of a heavy body over the limb, as it lies 
upon the ground. If tlie fracture should extend 
nearly through the tibia, it wouid become evi- 
dent to the surgeon in attempting to bend the 
■bone, though he would not be able to produce 
any rotatory motion in the seat of injury. 



Bkieoi 



A second variety of fracture consists in a Complete frac- 
complete division of the bone, unaccompanied 
by any considerable internal laceration of the _ 

ift parts. This variety, which 1 believe is very 

mmon, may be called a complete fi-acture, 
without laceration of the surrounding textures. 
A slight laceration will probably be produced 
in every case, but I wish it to be noticed that 
the laceration in this variety of fracture is trivial, 
sufficient to allow only of slight displacement. 
If the fracture be oblique, the broken ends may 
overlap a little. It may be here observed, that 
oblique fractures of this description ride very 
little immediately subsequent to the accident. 
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but after the expiration of a few days they some- 
times ride considerably. The increased dis- 
placement here alluded to, I presume takes 
place as soon as the projecting portions of the 
fractured ends have made their way through 
the opposing periosteum and other textures, 
against which they are forced by the constant 
action of the muscles. 



\ 

Commir 

I 



Complete fractures, unattended with laceration 
of the surrounding parts, are very generally ea- 
sily discovered. The fractured surfaces, how- 
ever, occasionally become so locked together, 
that, in consequence of the simultaneous move- 
ments of the upper and lower portions, a nice 
examination is required, in order to discover the 
exact nature of the injury. 

Again, a bone may be comminuted without 
much laceration of the periosteum. Should the 
comminution extend entirely through the bone, 
the fracture may allow of being as readily dis- 
placed, as in cases without comminution, when 
the surrounding parts are much torn, and may 
require as much attention during the period 
necessary for its cure. 

Besides the above varieties, which are not at- 
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tended with any considerable injury of the sur- 
rounding parts contiguous to the bone, there 
are othfer fractures in which the contiguous tex- 
tures are much torn. The laceration which 
accompanies this variety is produced by the/or^ 
cible separation of the fracttrred ends of tht 
hone. This laceration may take plao^ at the 
moment of the injury, by a continuation of the 
force longer than is necessary to break the 
bone ; or k may be produced after the accident, 
by the incautious movements of the patient. 

I do not meoxt to include under the bead of 
laceration, the contusion of the muscles, &c., and 
the external laceration arisincr firom the blow ot 
Giher force that may have occasioned the frac* 
ture, for this is common to fractures and other 
injuries ; but I wish to confine it to the injury 
done to the periosteum and other textures ^ in 
consequence of the displacement of the broken 
portions* of the bone. I would call such frac« 
tures loose fractures, or fractures with internal 
laceration of the surrounding parts. * 

These fractures are usually so exceedingly Very evident. 
evident, that but little examination is necessary 
to mform the surgeon of the nature of the in- 
jury. They produce much pain to the patient. 



ana require a greater 
tcntion during the cui 
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share of the surseoii's at- 



When a fracture is accompanied witli a wound 
leading to the bone at the fractured part, it is 
called a compound fracture. Now, I consider 
compound fractures as belonging to the species 
last described, as the difference in these cases 
consists only in the degree of laceration of the 
soft parts. The injury which the bone suffers in 
compound fractures, does not differ from the 
injury which is observed in simple fractures. 
The wound, however, which forms a comrauni- 
' •cation between the bone at the seat of injury 
and the external air, places compound fractures 
under circumstances in some respects differing 
from those which are observed in other loose 
fractures ; and, as the treatment requires to be 
regulated in some measure according to the 
varying circumstances as they occur, I shall 
hereafter venture to speak of compound frac- 
tures as a distinct variety of that species which 
I call fractures with laceration of the surround- 
ing parts ; and 1 hope I shall be able to show 
that these formidable injuries are now robbed of 
many of their terrors. 



Either of the above varieties of fractures may 
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extend into a joint ; this circumstance somewhat 
modifies the injury. Such fractures are often 
attended with high inflammation of the joint — 
and frequently, unless well attended to, soft 
anchylosis is the consequence. 

Hfc Under one or the other of the above varieties, 
every fracture to which the long bones are sub- 
ject may be arranged. 1 might have introduced 
further subdivisions, but my doing so I fear 

karould not in any way tend to elucidate the 

Kptbject. 

^^ In our attendance upon patients with frac- DispiKement. 
■" tores, we find, when we are first called, that the 
bones in some cases lie smooth and even, and 
in others the fragments are much displaced, pro- 
L<|ucing an appearance of great deformity in the 
Blnjured limb. This depends in a great measure 
upon the differences in the states of the acci- 
dent, which I have already mentioned, and upon 
the formation of the injured part. If the ulna 
or radius, for instance, is fractured alone, but very 
little displacement commonly takes place, except 
the transverse direction, because the bone 
rhich remains entire will resist the action of 
^e muscles. The same may be said of frac- 
of the leg when one bone only is broken, 
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and this is the case whether the fracture be 
transverse or oblique. But when bodi b^iles of 
the fore-arm or of the leg are broken, Ae d5i- 
placement may occur in any direction almosit as 
readily as in the femur, humerus, or clavicle. 

The displacement which occurs in diffisrent 
states of fracture has not been sufficiently at- 
"tendcd to, and to this and the vague motions 
which are entertained of fractures generally, We 
may attribute the seeming discrepancy whicfi its 
observed in the opinions of diflerent surgeons, 
when consulted respecting the importance of 
these injuries. 

Now Vrere gentlemen alike senaaUe of tiie 
diflfermces in the accidents tficy meet with, 
i^v^Mti in the same bones and in tfie same ritaa- 
tions^ tliey could not come to sudi opposite 
conclusions as we sometimes hafe oocmon 
to lloticli^. One probably has only met With 
raSM of the simplest kind^ inttttanded with 
t)isplace«n«nt» while ancAher hie^ been so mAir- 
tUHatt' as to be calkd to cases o tcmiin^ m die 
s^iiK' bones in whi<i^ the sunoui^fii^ pi^ 
nnftichKm; whet^ ihie^ fhMrliin^, under S9M& dr- 
e«m:$lanob^ aai^ be diftcdkte 
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(ctorily by any of the common means, as in 
mVtte clavicle for instance. 



TboB, then, we see that the subject of d)8- , 
flacementis one of very great importance ; let 
B now, therefore, turn oht 'attention to its pan- 
IticQiar investigation. 

The causes of displacement are either inhe- ^ 
Tent in the limb, or are foreign to it, and purely 
accidental. It must be remembered that the 
■bones are entirely passive, so that once placed 

bligbt, they would of themselves ever remain so ; 

|F'*nd at the same time it must not be forgotten 
'fhsit the bones are only the frame-\Tork of the 
body, and that they are constantly acted upon 

tby the muscles, which must be regarded as the 
bnly powers inherent in the limb capable of 
ffisplacing the iragments of a fracture. 
* Those who are conversant with the nature of ^ 
fractures are aware that the muscles are not 
voluntarily exerted as long as pain is produced 
in the injured part in consequence of their 
action, but they contract, independently of the 
will of the patient, by virtue of what is called 
'their tonic power. The action of this power, 
'ibough slight while the fragments remain in 
o2 
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proper appositian, is increased by any thing 
tliat irritates the muscles ; and it matters little 
in this respect, whether the irritation b pro- 
duced by mechanical or other stimuli* In frac- 
tures, the stimulus to increased contraction is 
principally mechanical, and is the result of the 
displacement of the fragments of the fracture. 
One hour we may see a patient lying calmly 
• ' with the fractured ends in proper apposition, 

without any particular pain in the seat of in- 
jury ; and the next we may find him labouring 
under considerable pain in the fractured part, 
and great distortion of the limb. These effects 
be may tell you, perhaps, came on simulta- 
neously, in consequence of some slight motion 
of the body, or spasm in the limb. 

wSSSf**** The accidental causes of displacement niay 

be the gravitation of the limb, which may oc- 
casion the bones to fall into an unnatural posi- 
tion. The gravity of the body may have the 
same effect Any accidental shake given to the 
bed or to the limb, or any motion given to the 
limb in the act of using the bed-pan, or moving 
the body in order to obtain relief from any un- 
oomfbrtable position, may also produce distor- 
tion. Any one or more of these causes, I say^ 
may produce displacement of the fragments of 



I fracture, and till its attendant evils, when thtfj 
I broken bones are not properly supported. 

The direction of the displacement of a frac- f 
Llurc greatly depends upon the direction which 
(.the fracture takes through the bone. If the 
rfracture be of that description which I have 
called complete fracture without laceration, dis- 
placement may take place in an angular direc- 
tion (Fig. 7, p. 22) ; but as long as the perios- 
teum continues but little injured, the fracture I 
cannot be much displaced in the longitudinal or I 
jin the transverse direction. If the fracture be i 
I transverse, the displacement must be very great] 
tin the transverse direction, before it can take 
I place at all in the longitudinal (Fig.S). It may 
[ be angular and transverse at the same time 
I'^Jlf^. 9). It may be displaced at the same time ' 
I in the transverse, longitudinal, and angular di- 
Irection (Fig. 10). 

Oblique fractures are more easily displaced 
|.than those wliich are transverse. In these 
ractures a slight displacement of the fractured 
lends in the lateral direction allows of displace- 
Iment in the longitudinal ; and this will be found 
Ito be proportionate to the degree of obliquity 
*f the fracture. As long as the periosteum re- 
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mains entire no dUplacemcntof cooBequencc caq 

take place, even in this variety of fracture, except 

ip the angTiIar direction {F^g. H) ; but when 

I there is much laceration of the surrounding 

Ijiarts, displacement occurs with much more 

I ^ility than when the fracture is transverse. 

I The cause of this is evident ; when the fracture 

I \f transverse the fractured ends butt together and 

^fidiug is prevented; but when the fracture is 

;- oblique, tliey arc readily made to overlap. The 

displacement may he in these, as in transverse 

fractures, lateral and longitudinal {Fig. 12), or 

lateral, longitudinal, and angular {Ftg. 13) ; but 

an oblique fracture cannot, like a transverse, 

1^ displaced laterally, without being displaced 

Lstt the same time in the longitudinal direction, 

[supposing no mechanical force is employed 

L^ainst the action of the muscles. 



From what I have said, it will be seen that, Jh^ name 
I in order to convey to the mind a correct idea ""fficif^"* 

1 ' _ -^ convey tli 

lipf that injury which we call fracture, we must tare ot the in.^ 
I j^ploy a complex term, or give a short descrip- 
I tion of its nature ; for the word fracture only sig- 
i^ifies, in surgical language, that a bone is bro- 
ken; but this is not all that we ought to under- 
_ jtand. If I am called to a case of fracture of 
be thigh, and I say, for instance, this is a very 



I 
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bad fhicture of the thigh, the bones ride very 
much ; no matter what part of the thigh it 
is in, I convey but a very imperfect notion of 
the injury. Again, suppose the fracture to be 
compound, and I say this is a compound firac- 
ture of the thigh, the bones protrude before or 
' behind as the case may be, I by no means give 
a correct idea of its nature. The surgeon could 
not, from this description, form a distinct notion 
of the line of treatment, in a mechanical point , 
of view, that ought to be pursued ; it is a des-: I 
cription, therefore, which is inadequate for the 1 
purpose for which it was intended, and conse- 
quently must be improper. In order to make 
this matter clear, it is better to connect the 
degree of injury to the bone and the line of di- 
vision together, and add, when necessary, the 
internal condition of the soft parts. Thus, if I 
were called to a case of fracture of the thigh, 
and were to find the bone broken obliquely 
downward and inward, and riding much, I 
should Siiy this is a loose oblique fracture of the 
thinh extending downward and inward; or, in 
other word", this is a fracture of the thigh ex- 
tending obhquely downward and inward, andj 
attcndtHi with consiilerablc laceration of the sur-l 
roundiim piirt«, If 1 should find the bone pro- 
tnidiriB ihroimli llic skin, the fracture would be 
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Compound, and I should then say — this is a 
compound fracture of the thighj extending ob- 
liquely downward and inward. Every body 
would know what I mean by the former sen- 
tence, and in the latter there appears to me to 
be no ambiguity ; for every compound fracture 
is attended with laceration of the surrounding 
parts, therefore the word laceration need not be 
employed. The nature of the injury may be 
thus defined, and the hne of treatment to be 
followed more distinctly pointed out, 

I wish the reader to bear in mind the different 
directions in whicli a fracture may occur, and 
the different kinds of displacement that have 
been mentioned, for he will find them of vast 
importance in conducting these injuries to a 
favourable issue — I mean an issue that docs ho- 
nour to the profession, and gratifies the patient 
and his friends. 



The prognosis of fractures varies according to Pr^fi""* 
the bone injured, the part broken, the direction 
of the breach of continuity, and the degree of 
mischief which may complicate the case. 



An incomplete fracture would require but ["^,5!^™"^ 
little surgical assistance during its cure. It is 
the most simple kind of fracture. 



26 



In complete 
firtctuits. 



Complete fractures which ate not attended 
with internal laceration of the surroondii^ p^urts, 
are less dai^^erous than those which ie attended 
with laceration. 



Im 



itlMdwdto 



Fraotores which occur in bones that have 
many strong muscles inserted into diem, are 
more difficult to manage than those in bones 
which have but few. 



la 



lacocftpomA 



Oblique firactures reqmre more attention than 
transverse ones ; because an oUique sor&ce does 
not reost the retraction of the lower portion of 
the broken bon^ and some moety is sometimes 
required in order to keep the fractmed wmbces 
dosdy a{^plied to eaidi other. 



Fractures compUcated with a violent 
tusioa of the soft parts, or widi a wound 
dering them compound, are much more 
gerous than those which are firee from 
acdd^tss^ 



^J2<^» Fnncluraiofthekgaregeneralljr 

than thiVM^ ^>f the upper eitremitjr. 



ll^jililtM 



Ftactur^ cxtimdiug iuto joints are ofken more 
tr\mblc«^u\) {{\4\\ thg^^ whi<h occur in the mid- 
dle iJi \\ 1kmic% 
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A fracture may be rendered very dangerous by with a wound 
being attended with a wound of a large artery, tery. 
Such cases, if compound, often demand imme- 
diate amputation. If a surgeon be required to 
see a patient with a wound of the posterior tibial 
artery, for instance, he will find the safest prac- 
tice is to amputate, though, under favourable 
circumstances, now and then a patient may re* 
cov^ without amputation. 

« 

In a debilitate old person, a fracture is less ^^wtures m 

\ ' old persons. 

likely to do well than in a child or a strong 
young person. Old people sometimes die even 
from the effects of simple fractures. 



28 



CHAP. II. 

The Effbctts op Fracture upon the sur- 
rounding Parts — Structure op Bone — 
Callus — ^Experiments and Observations 
— Composition op Callus — ^EIppects op 
Injury upon Callus — ^Treatment op the 
Limb after Consoudation is eoMPLSTED. 

We shall now turn our attention to the inves* 
tigation of the efiects of those causes which 
produce fracture. This leads us, in the first 
place, to the consideration of the injury which 
may be sustained in the soft parts contiguous 
to the fracture* 

^mtotoini ^ ^^^^ ^^^^ ^'^^' ^ fracture may be occasioned 
eithi'r l>y oxiornal violence or the contraction of 
tho inuKoloM of ilio limk When a fracture is 
thu \vm\{ of oxiornal violence, the soft parts 
aiH> wmMy tho (li^t that suffer* Som^mes^ 
howovori (ho foiHH> which occasions the fracture 
in iipplliul Ml loniololy fix)m the injured part, 
ihul Iho bono in iho Mluaiion of fnKrtuie is the 




first that feels the effects of injury. This we in othe™ the 

find to be the case frequently in fractures of 

the neck of the thigh-bone. It may, however, 

occur in other parts of the femur, as wlien the 

fracture is occasioned by a fall on the knee. 

This is the casp, also, when the fracture arises 

^om a violent contraction of the muscles. 
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When the force first produces its influence Effects of frac- 

' turc upon the 

Upon the soft parts at the seat of fracture or »«« parts. 
even at a distance from it, it is followed by pain 
in the part at the time of the injury, as an al- 
most necessary consequence of the contusion 
and laceration of the nerves which enter their 
^substance. Those vessels which arc torn through 
at the time the nerves are injured, pour out their 
blood into the surrounding cellular structure ; 
and those vessels which are weakened by con- Tumcfai:ti 
tusion, being no longer able to propel the blood 
forward as fast as it is forced into them by the 
vis a tergo, become distended ; and from these 
two causes more or less tumefaction is speedily 
occasioned. 

The pain which accompanies increasing tu- ' 
mefaction may be referred, not only to the 
immediate injury done to the nerves, but also, 
even in the most simple kinds of fracture, to 
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the stfctching effect produced upon the nervci 
which enter into the coats of the dilating ves- 
sels, and to the stretching of those nerves 
which enter into the cellular and other soft 
partSj which became distended by the i nfiltratiga- 
of the extravasatcd blood. The blood which is 
thus poured out from the open mouths of torn I 
capillaries, is sometinnes very considerable, oc- 
casionally amounting to several ounces collected | 
in a part, undivided by the intervention of any 
structure. Another source of pain is the dis- 
placement of the fractured extremities aud 
their occasional motion amongst the contiguous i 
textures. The effects of the broken extremi- 
ties in producing pain, when displaced and 1 
made to move amongst the parts, in a state df I 
inflammation, may be imagined by conceiving ] 
the effect which would be created by the teeth i 
of a saw if made to lacerate a whitlow. 

Redness is another effect which often comes ] 
on soon after the accident. This you are aware ' 
arises principally from the presence of the red 
particles of the blood in those vessels, which, in 
their natural state, do not admit them, but in i 
their dilated state allow them to enter readily. 



In this way we may .account for the occur- I 
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rencc of the tumefaction which takes place 30 
Speedily after the injury ; for the pain, which is 
more or less throbbing according to the sensi- 
bility of the injured part; and for the redness, 
which is more or less apparent according to the 
degree of dilatation of the vessels of the skin. 
These symptoms, viz : tumour, pain, redness, 
accompanied with increased heat, when col- 
lectively taken, are diagnostic of active inflam- 
'(nation of the part in which they occur. 

Yoa are sensible that active inflammation is i 
'always accompanicnl with more or less effusion 
of the component parts of the blood. Those 
•capillaries which, in their natural state, are so 
■small that they allow an animal vapour only to 
^ass from them, when slightly distended, allow 
•of the passage of serum, and when still more 
'distended of fibrin. The effiision of these two 
'component parts of the blood increase in pro- 
•Jjortion to the degree of active inflammation, 
and their presence, in an extravasated state, keep 
""up the tumefaction in the part for sometime i 
-after the active inflammation has subsided, and t 
'many of the contused and lacerated vessels have a 
Tesumcd their natural tone and functions. This 
efl'usiou might, therefore, go on so far as to re- 
tard the patient's recovery ; and hence it is our 



I 
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business, evea on this consideration, to mode- 
rate and keep under the inflammation which 
comes on in the fractured part immediately 
subsequent to the injury. 

BAttioathmTs ESusion, in some degree, will always take 
place firom the inflamed vessels, if the powers 
of the patient are strong enough to produce 
re-action, and should be regarded as a part of 
the restorative process of Nature, which we 
may moderate when necessary, but by no metos 
altogether prevent. In <Hder to reodar the 
efiiision moderate — for no more shouki be at* 
tempted — it will be expedient to prevait or 
remove all those causes which tend to initate the 
toft parts contiguous to die fracture ; and to 
eflnploy such means as tend to sobdoe existing 
inflammation, supposing that it runs too high. 

iMteHMM^ With a view to answer the first.indicatioo, it will 
be adviseable to reduce the bones as eufy as 
possible, and fix them in th^ natural sitnatioB^ 
The inflammation which comes on, as a oonae- 
^oMice of the fracture, may be moderated or 
subdued by general and local antipbfegistic 
treatm^at^ Bleeding, in some i^w cases, may 
be i>equined as a constitutional nraiedy. An oc- 
casional do$e of aperient medicines will be found 
l^l^y advantaiieous in most cases, and will 
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* often supersede the use of the lancet, even in 
those cases where bleeding is apparently neces- 
sary. Leeches to the injured part, when there 
is much contusion, are highly heneficial. Cold 
sedative lotions, applied so as to allow of free 
evaporation, contribute greatly to reduce the 
inflammatory action. Generally the best lotion 
of this description is goulard -water, with a small 
quantity of spirit. We must take care, how- 
ever, not to reduce the action in the part too 
much — always hearing in mind that an action 
higher than is natural to the part, facilitates 
the formation of callus. 



I cannot quit this part of my subject without t1"= °^ setting 
making two or three remarks upon the proper 
period of what is called setting a fracture. This, 
in common language, signifies nothing more 
than placing the bones right, and keeping them 
in that situation. This part of the treatment 
is performed at different periods by different 
Bui^eons. Some suffer a li mb to lie on a pillow 
for many days, allowing the broken ends of the 
bone to pass each other, if the fracture is ob- 
lique, without making any attempt to prevent 
it, under the idea that any opposition made to 
the contraction of the muscles only acts as a 
stimulus to more powerfiil contraction ; as an old 
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hospital surgeon once observed to me, ^^ The 
more yoti extend the limb the greater will be 
the deformity arising from contraction.'* I had 
an opportunity more than once of showing this 
gentleman the fallacy of his argument, and I 
believe convinced him, though apparently much 
against his wj|r These gentlemen seem to 
dread the ^j^ts which might be produced by 
ly thing upon the limb, with a view 
to keep the fractured extremities in their proper 
situation, while there is any active infltoimation 
in the part. They fancy that mechanical means 
augment the action of the muscles, and increase 
the inflammation. These two arguments are 
the principal advanced in favour of the practice 
which they pursue. They are, indeed^ ^^fgu- 
ments which, in a great measure, appty to the 
means commonly resorted to : but I bdieve I 
ahaU hereafter be able to show that diese means 
ari> iivudequate, and that this pcactioe is de- 
f^dedly improper 






*rtH> improprW^" of this pba w£U be apps^ 
nmt^ wWu U i:» ooinaiid^Hred that the muscles^ if 
«1Wwih) to c^^tr^H iu a steli^ of inftamma*ion> 
tc^^mva fix.^ cH>i^tr^'tiott» whkti> ia a few days 
^W tk¥> «cvkWut> b^vmn^ so firaa as to afioipd 
yr«ikl im*$iliMC« to t W pio^iis^ of wdhaction ; 
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f Ihis, it might be said, is of n6 consequence iri 
f the opinion of those surgeons, who allow the 
I bones to ride as much as they will — say threri 

or four inches, and then suffer them to unitd 
k In that situation. But even in this view of thd 
I itubject, which is by no means pleasant to con- 
I template, when we consider the effects whicH 
I the broken extremities of the bone, pricking 
I- ftnd lacerating the soft parts, with which tl 
[•come in contact, must have in keeping up 
[ and increasing active inflammation, the conse- 
I quences of which, as far as is necessary for our 
I present purpose, I have already detailed, we, 
I tee that to suffer the fractured limb to lie uri- 
l protected from the action of its own powers aS 
\ Well as from those which may be accidentally 
[ applied, and which have a tendency to disturb 
L the natural position of the fractured ends, i; 
[ a matter of no trifling importance to the pa- 
1 tient. Nature, as I have said, sets up an ac- 
Ition in the part immediately subsequent to 
I the accident, which, if kept within due bounds, 
lis salutary. The effusion which takes place 
f tinder this action produces adhesion of all the 

■parts surrounding the fracture, and tends to 
them. This consolidation, or more pro- 
I perly agglutination of the soft parts, in my 
I Opinion, must be regarded as one of the first 
»2 



Aoneaion oi 
the soft pirts. 

H 
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steps of the reparative process. When this hato 
taken place, say at the lapse of eight or ten 
days, can the fracture, if oblique and riding, or 
can it, if at all displaced, be reduced as easily 
as at first ? Certainly not : when the firactiired 
ends are much displaced, they cannot be brought 
into proper apposition at all, without tearing 
through the salutary adhesions. Sorely then, 
the time when a fracture should be set is a 
matter which demands our serious considera- 
Bftett or Tio- tion* If the limb is sufiered to lie till the active 
^ tt* iHc^ inflammation has subsided before the displaced 
£!^ bones are properly reduced, the surgeon must 

frequently use great violence to brii^ the frac- 
tured ends into their natural situation ; and this 
will sometimes be exerted without success. He 
must stretch the contracted muscles ; he must 
tear through the ligamentous adhesions which 
Nature had made to fix the surrounding puts ; 
and, consetjuently, must destroy the first step 
«f the re})arati^*e process ; oUige Nature to do 
over «gain> imperfectly indeed, what she had 
already* properly accompli^ied ; and, at the same 
tioie» Itive the patient gneat and uimeoessaiy 
pidn. So grt^t is the pain soiMtiflies prodooed 
at thi» period in the reductioii of a fiactnre^ that 
if it shimld afteni^-ard^ ^ deranged, many pa- 
l^tit wouM rather put up with any d^i^ oi 
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defbrniity, than suffer again the torture which 
they had previously experienced. 



1 do not wish to be understood as recom- Practice to be 

modified by cir- 

mending the surgeon to reduce the fractured ( 
cods immediately, and adjust them properly at 
once, in every condition of the neighbouring 
tissues which he may be called upon to witness, 
but simply if he be called to the case before ac- 
tive inflammation has commenced, he should 
reduce the fracture with as little delay as pos- 
sible. If he should find the parts much in- 
flamed, and tumefied, he should nevertheless 
commence immediately, and proceed to effect 
his purpose by degrees, in proportion as their 
condition will allow; which he will be able to 
accomplish without violence, under the influ- 
ence of means hereafter to be described, in all 
cases where their application is admissible, as 
is always the case in the lower extremities du- 
ring the continuance of, the high active in- 
flammation in the contiguous textures. The 
practice here recommended is of so much im- 
portance, that in my humble opinion it cannot 
be too strongly insisted on. But more of this 
hereafter. 



To return ; a few days after the accident, Mottled np- 

■' pearance nC 

the skin. 
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Dader favourable circumstances, the 
quently assumes a mottled appearance, particu- 
larly in persons of thin skin, and lax fibre. 
This in itself is hardly worthy of our notice; 
but, as patients are apt to feel alarmed when it 

. occurs, I shall take this opportunity of meor 

I 4ioning its causes. 



The blood pourt?d out from the lacerat 
vessels usually insinuates itself, while it remain* 
in a fluid state, amongst the cellular substance 
for a considerable distance from the fracture. 
That portion of it which is extravasated in 
! the cellular substance immediately beneath the 
cuticle, creeps along in every direction, over 
a lai^e portion of the limb ; principally gravi- 
tating towards the most dependant part. This 
blood soon acqmres the characters of veoous 
blood, becomes of a dark modena colour, and 
coagulates. While it is assuming this colour 
and consistence in some parts, in others. Nature 
a effecting its removal. Serum and fibrin is 
poured out and mixed with the clotted bli 
Ui dificruut pFoportions,in diderent parts. Hi 
we sec tliat the blood exists in its solid form in 
one part, its red particles are partially absorbed 
in auotlier, and iu a third it is mixed 
1 voA fibrin ) ^miducing, at the same til 
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lt£dfl 

liiU^H 



i is 
loQ^ 
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in diflerent pnrte, a dark brown, a dark yellow, 
and a brightish yellow : and these different co- 
lours being gradually lost in one another, like the 
colours of the rainbow, give rise to the varie- 
gated appearance of which we are now speaking, 
and which is more particularly evident in per- 
sons whose cuticle is thin and delicate. Our 
knowledge of the causes of these appearances 
enable us to assure our patients that they do 
not of themselves indicate the occurrence of 
any untoward symptoms, but rather of returning 
vigour in the vessels of the limb. 

Having made these few general remarks, on 
the effects of injury accompanied with fracture, 
we will proceed to a more particular investiga- 
tion of those changes which take place in the 
reparative process. In order to give as com- 
plete an idea of this as the present state of our 
knowledge will allow, I shall first mention the 
growth and structure of the cylindrical bones, as 
far as they have been ascertained by observation 
and experiment. In doing this, I need not enter 
into a minute detail. My professional readers 
, are aware that bone is composed of earthy 
and animal matter ; that the long bones arc 
lined with the medullary membrane, and covered 
with what is called periosteum. All that I wish 
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to state upon this subject, is the mode of fbr^ 
mation in the long bones ; the arrangement of 
the fibres ; and the different states in which 
they arc found at different periods of growth ; 
which I shall do upon the authority of Mr* 
Howship. 



)nnAtloii of 
iM.— Uont 
It dfixMlttd. 



At an early period of gestaticm, a boUoW; f^ 
Under of bony matter, arranged ia tubular plates^ 
is laid down from the periosteum in the oeutrs 
of the bone, antecedent to the foniiatioo.o£!iMy 
tilage. Within this cylinder and at its endsf^'ttt 
the time that it is first formed^ k placed a gela^ 
tinous matter. 



-..'■rj . 



iMACiHltegt. At a certain stage of the process, the mode of 
operating is changed, in order that it may prc^ 
QQCil more expeditiously* Cartilage is now 
fimnod in tlie gelatinous matter. This, fay the 
uature of its oipmixation, having a qiecific 
{irovision of cavities and canals, which are lined 
with vascular membrane, is well adapted to allow 
of iho rapid growth of bone ; while, at the same 
iimo« in U^c opinion of Mr« Howsfaip^ it 
U> dotonnino tlie ftitune figure of the bon^ by 
tablishing ainl conductii^ the oasflfication within 
its own substance* 
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The ossific matter in the cylindrical bones is f 

deposited, primarily, in the form of fine thin v 

1 tubular plates. At the points where ossifi- 

^ cation is proceeding, the surface is arranged 

I in tubular plates, with tubes of two dififerent i 

I sizes, constituting a larger and a smaller series. 

r This arrangement, however, is by no means i^ 
I . . . " 

I essential to the increase of a bone, because in 

I many of the earlier stages of ossification, and 
also where the growth is very slow, the larger 
series is found to be entirely wanting. The 
only apparent use of the larger series of tubes, 
is that of augmenting the quantity of blood 
circulating through the ossifying structure, so as 
to increase the rapidity of growth : for they are 
abundant in animals of, quick growth ; less nu- 
merous in those that reach maturity slowly j 
and, in the same animal, they are employed by 
Nature, or laid aside in conformity with quick 
or slow development of structure, which from 
experience, we know actually takes place at 

, the period when the examination is made. 



p~ 'Hie ultimate texture of bone is not lami- ti 
nated, but reticulated ; the phosphate of lime 
being deposited, as an interstitial substance, 
L external to and around the smaller series of 
l'*ubes ; for although, from the greater compact- 
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ncBs necessary to the bones of quadrupeds, thi 
ultimate structure is not in them so readily 
demonstrated ; yet in the more delicately coa. 
structed bones of birds, it is said to be suffi- 
ciently obvious, and may at any time be easily' 
traced. 



Tubes evident 
in Toung aiij- 



» 



The plates of the cancelli consist of tubes oT' 
ossific matter which, in the young animal, are 
very evident, but as the animal gets older, the 
interstitial or bony matter increases in quantity/, 
and the tubes become gradually smaller, an< 
the bone more compact ; till at last, at tbv 
adult age, these tubes are scarcely perceptible..* 



i 



Here we see that young animals have 
greater quantity of animal matter in their' 
bones than old ones, consequently, their bones 
have a greater degree of elasticity, and are not 
8o liable to be broken. We perceive too that 
the growth of a bone, is more or less rapid in 
proportion to the quantity of blood circulating 
through it ; hence, we may infer, in conformity 
with what we observe in the growth of other 
structures, which have a vigorous circulation, 
that the reparative process will go on more or 
less rapidly according to the age and health of 
the animal. This wc find to be actually the 



I 
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Cfise. The bones of childreo unite ixmd% more 
t^fidXy than tboise of adult«» and those of adult» 
Qiore speedily than the bones of old peopie* 



f 4. 



CaHW) to which I have now to direct your c»""»- 
attention, is a bony deposit fonned, during the 
reparative iNX>cess, for the purpose of consoli- 
dating the hsoken extremities of tiie bone. 

It appears that the oldw surgeons believed Sto *^^^ 
oallus to be a mwe inoipinic concrrfe, a fluid ^^ ^^^' 
poured oat fipom the extcemities c^ the rupturai 
teasels which was soon hardened into bone; 
hut it set or haixlcoied^ in their opinion, like 
stucco or plaster of Paris ; and, i£ not discom- 
posed during the pfocess^ hardened into, the 
consistence of bone. They deseribed it alwap 
SA an exudation of the. bony juice, which after 
a time becomes a concrete. They supposed it 
to. be a. peculiar juice circulating in^ the bonea 
ready to be poured out, in ord^ to remnite^ 
them when fractured. They believed that it 
might be moulded by compression and bandage 
during the pmod of its formation. 

The Arabians attended in a particular man-^ Arabians at- 

* tended to the 

ner to the form of the callus. Its exuberance ^o"^ of the 

callus. 

was supposed to be a sure consequence of slack 




bandaging. The deformity, if any occbi 
was attributed to this cause, and was considered 
a disgrace to the sui^eon. They took upon 
themselves the whole management of the cal- 
lus, and such was the firmness with which the 
Arabian surgeons applied their bandages, as 
they conceived, to mould the callus, that not 
only while the callus was growing did they 
draw their bandages within a very little of pro- 
ducing gangrene, but they continued them 
afterwards to prevent the prominence of the 
callus, till, by their tightness, the limb wa» 
much wasted. When a limb is much wasted 
1^ tight bandaging, it is a considerable time 
before it recovers itself; and the Arabians found 
it expedient to assist Nature to restore its na- 
tural plumpness. Heoce they directed that 
plasters of pitch should be appUed upon the 
limb to draw the juices that way. Pleasant 
tales and luxurious living were also prescribed 
as highly advantageous. 



'^^JJr^^J* Under the idea that callus is a juice, which 
toJting off the infallibly concretes in a certain period of time^' 
they appointed particular days for undoing the 
bandages, and examining the limb ; and, if on 
those occasions, they found the callus » 
producing a deformed appearance, th 



I 
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vonred to soften it by friction and oil. con- B«i»^edther 

' ^ ' couldsoften the 

ceiving that they should be able to render it bone by friction 
ilei^ible and .connect its exuberance and knobby 
deformities by the assistance of compresses 
piUowS) #nd bandages : for want of a proper 
fenoyirledge of natural and morbid phenomena, 
as tl^ are obsenred in the animal body during 
^fe^ their notions were purely mechanical. 

, • r ' But i|iadQm<disef>vferi^ baveenabled sui^eoitli Bone organizec 
:4;Oiformii>iKiofeo<mipleteadeaof tbenatitremd 
ibnniitiDiB of icaUus. We know that the boxie 
ift a/w^U wgiaaizd part of the body^ possessing 
nerresy tartemeSi,^. veins^ and absorbents. We 
know that it is originally a secretion deprived 
fmm the > Mood, and that it is deposited by 
arteries,^ or by a peculiar apparatus formed of 
arleriea; and that callus is nothing more than 
e r^ederation of boiie^ made and deposited by 
the arteries, or an apparatus formed of arteries^ 
in the same way as that which forms the origin 
nal bone. 

► It is rf practical importance to make our- Obsenration 

^ ^ andexpenmen 

adves acquainted with the formation of callus.; necessary to 

* ^ ^ discover the 

but in our attempts to do this we must discard formation of 

, callus. 

all wild hypotheses. The knowledge of this 
process i^ .not to be acquired by reasoning only j 
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We must have in addition for this purpose, close 
observation and experiments. I shall, there- 
fore, proceed to speak coneisely of the various 
steps of the process, as far as I have in this 
way been able to discover them, from the ex- 
periments and observations made by myself and 
others. 



I have stated above the eiFects of simple frac- 
ture upon the soft parts ; that it bruises and 
lacerates the vessels, and gives rise to efiusion 
of blood ; that these effects are followed by in- 
flammation, which produces an effusion of sc- 
rum and fibrin, which, with the effused blood 
Tumour round and enlarged vcssels, givc rise to swellinsr over 

thefracture. . , , , ^ , ,- ■ , 

a considerable part oi the limb, commonly ac- 
companied with a particular tumour surround- 
ing the fracture. This tumour soon becomes 
hardened and firm, and feels as if there were 
formed round the bone a gland-like-mass, for the 
purpose of generating callus. 

When we cut into the leg of an-animal a few 
days after the bones have been fractured, and 
examine this tumour, wc find the muscles, the 
cellular substance, and the periosteum thick- 
ened and firmly adhering to each other, and 
presenting to the eye but little of the natural 



i 
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appearance or structure. This, which might be 
called the provisional tumour, and which, at a 
certain stage of the process of union^ we usually 
observe surrounding a fracture^ might be said 
to consist of the neighbouring soft parts which 
encircle the fractured ends^ altered in appear^ 
ance, efliised bloody enlarged capiliiaries, serum 
and fibrin. In this mass a vigorous circulation 
is carried on for the purpose of generating bone^ 
the vascularity appearing to be the greatest in 
the thickened' periosteum. After a time the 
high action subsides, and the swelling and 
thickening ultimately disappear. 

m 

But let us trace more particularly the pro-» 
cess of union in simple fractures, from its com- 
mencement to its completion. 

We have observed that the first effect of frac- 
ture is laceration of vessels, and consequent eXf 
travasation of blood into the surrounding soft 
parts. The quantity of blood poured out varies Quantity of 

J. , ,, J ' f, , , blood effused 

according to the degree of contusion or com- varies accord- 
plication* Great part of this blood is diffused itLces!"*^^' 
through the cellular tissue of the periosteum^ Situatioii* 
increasing its thickness after the manner of 
eechymosis in common cellular membrane^ A 
similar effusion takes place from the vessels 



Blood soon ca 
Bgulates, and 
the colouring 
nutter (liSB.p- 



\ 
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within the medullary cavity, and a coaguIuSHs 
deposited in each of its openings. There is 
also more or less blood extravasated between 
the fractured parts of the bone. But, although 
the smaller coagula in the openings of the me- 
dullary cavity, and the larger quantity of blood 
between the ends of the bone were probably at 
first continuous, they are said to be readily 
distinguished in examinations which are made 
soon after the injury : the former being more 
tenacious and elastic, the latter retaining the 
properties of common coagula. 

It may be observed that the blood soon coa- 
gulates, and subsequently most of the colouring 
matter disappears ; and, it is probable, that the 
greater freedom of circulation which is observed, 
is the means of effecting these changes earlier 
and more completely in the blood deposited in 
the cellular tissue of the periosteum than else- 
where ; although these circumstances do not 
materially influence the subsequent establish- 
ment of ossiBcation. '^h 

As early as twelve hours after the injury, the 
periosteum is more or less loosened in the neigh- 
boui-hood of the fractured ends, and is gorged . 
with effused blood ; an appearance which is a 
observed in the other neighbouring tissues. 




tui 
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Twenty-fours hours after the fracture the peri- 
iteum is found loosened to a considerable ex- 
it, is finely injected with blood, and apparently 
;ker than natural. The periosteum at this 
iC lies in contact with the hone, but has very 
little vascular connexion with it. A serous fluid 
is sometimes found between the periosteum and 
the bone, and separating them from each other,', 
the extent of an inch or more from the frac- 
tured ends; the surface of the periosteum, which' 
is separated from the bone, appearing smooth 
and shining. Where the periosteum is not toro 
by the separation of the fractured ends, or in 
other words, in complete fractures without lace- 
jration, it becomes detached from the surfaces 
the bone in the same manner, though per- 
laps not to the same extent, as in loose frac- 



, the differences observed in the condition 
tirf the soft parts from those which were noticed 
twenty-four hours after the bone was broken, 
were not great. The clots in the fractured ends 
adhered very firmly to the bone at this time, and 
did not yield to brushing with a camel's-hair i 
-pencil applied under water. The centre of the 
E^ots was of a dark red coloui'. 
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On the third day Mr. Howship observes that 
the vessels visible in the contiguous parts are' 
very numerous, scattered over the fine trano-i 
parent larainjE which cover the coagnla, and se-i 
parate them from each other. This is especial 
the case near the seat of injury. The coagula< 
have not as yet lost any of the red colour. The 
periosteum in the neighbourhood of the frac- 
ture is sometimes so completely changed with 
effused blood, that the altered state of the mem- 
brane and the close adhesion to the bone of thab. 
which was evidently coagulum only, rendered!^ 
it at some points extremely difficult to say^. 
which was and which was not periosteum. 



1 



On the fourth day a considerable degree of 
consolidation of the soft parts surrounding the 
fracture had taken place. At this time the 
periosteum is occasionally more adhering to 
the surface of the bone, though as yet the con- 
nexion amounts only to a few small thin trans- 
parent membranes, each about a line in width ; 
the periosteum being still separated from the^J 
bone to a great extent by the presence of serumvJ 
The clot in the calibre of the fractured end was. 
now partly organized; and, unless I am much 
deceived, the vessels running into its circum- 
ference were large enough to receive injectioD^iJ 
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The centre of the clot appeared of a dark colour, 
while the circumference had the colour of vcr- 
■jnihon. 



I On the fifth day the provisional tumour when ritthOtj. 
cut into had more of a semi-cartilaginous ap- 
pearance. The periosteum liad now become 
more adherent to the bone, but readily pealed 
off when gently raised with the forceps. Thera 
was but little moisture observed between the 
bone and periosteum at any part. A layer of 
soft parts was found closely adhering to the 
clot in one of the fractured ends. On examin- 
ing the clots in the ends of the bone, one of 
them appeared to contain a great deal of ver- 
milion ; the dark colour common to the injected 
clot had now disappeared. The surface of the 
periosteum nearest to the bone, when pealed off, 
was shining and very vascular. 



•efttai 



'OA the sixth day the provisional tumour is sixth day. 
iposed of a dense mass ; the periosteum and 
other sofi parts have now become so blended 
together, as to render it very difficult to distin- 
guish them from one another — ossification had 
now commenced. Parts of the mass appeared 
cartilaginous, having specks of bony matter 
interspersed, but especially on the surfaces of 
b2 



any small cavities that were observed, 
new bone deposited ou the surface of the old/] 
has the appearance of nuoierous hnes of 
I rough white substance laid down at intervals, 
.1 and readily distinguished from the surface of 
the original bone, which is smooth and of s 
brownish colour. Osseous matter is found 
■ecreted also at this time round the margin and- 
I within the medullary cavity of the bone : thi 
fractured part has at this time acquired a g( 
deal of firmness. Mr. Howship states that 
an esperimeut which he made, he found the vas-^ 
cularity of the membrane covering the coagula 
very great on the sixth day, and especially over 
the large coagula situated between the brokeor 
ends of the bone. At certain parts, the brigl 
I masses of injected vessels had the appearant 
' of pure vermilion extravasated ; but, on e^ 
i amining them with a microscope, the arteriei 
although innumerable, were found every where 
distinct. The small coagula, within the open- 
ings of the fractured ends of the bone, .were 
surrounded, towards the inside, by an incon- 
ceivable number of vessels. Mr. H. observes, 
however, that he could not distinctly say that 
any of the injected arteries had passed into the 
coagula in this instance. 



rer 



53 

Oq the seventh day ossification had still fur- serenth day. 
ther advanced. The periosteum adheres closely 
[ to the bone at this time for the most part, but 
I there is sometimes a little serum discovered in 
L .difiercnt situations between the bone and the 
I inembrane. 

On the eighth day there was but little differ- Eighth 4 
ence observable, except a greater degree of ad- 
vancement in the process of ossification. In one 
examination, made eight days after the injury, I 
found three fractures. A comminuted fracture 
at one part ; an oblique fracture without com- 
minution at another ; and, between these two, an 
incomplete fracture passing through about two 
thirds of the diameter of the bone. The frac- 
tured surfaces in the oblique fracture were held 
together by the fibula, and were surrounded 
with callus firmly adhering to the bone. 



On the ninth day there is more bony matter Ninth d»y,^ 
\ observed throughout the mass ; about this time 

the periosteum has much of the appearance 
I 'and character of cartilage, and Mr. Howship 

thinks it might be said to have assumed all the 1 
I properties of true cartilage. In one cxami- ' 

nation which I made on this day, there was 

found a semi-cartilaginous substance between 
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the surfaces of the bone which came nearest 
together. Though this deposition allowed of 
considerable freedom of motion, in consequence 
of its elasticity, it held the surfaces strongly, 
and formed a bond of connexion between them ; 
having within its substance a considerable 
quantity of bony matter, which firmly adhered 
to one portion of bone, and was extending 
towards the other, so as to form a continuous 
bar of callus. There was, in this instance 
also, bony matter laid down so as to cover 
circumference of both the fractured ends. 



From the eighth to the tenth day might 
observed a ring of new bone, shooting from the 
calibre of the old bone, in a situation corres- 
■ ponding to the circumference of the clot depo- 
sited in the fractured end — at this time ti 
clot admits of being beautifully injected. 



On the eleventh day the process of ossifi- 
cation has still farther advanced. Bony matter 
may now, in some instances, be observed in the 
centre of the clot, as well as in the calibre of 
the old bone corresponding to its circumference. 
On making a longitudinal section, I cut into 
the cavity of the sac formed by the provisional 
tumour, which contained some bloody serum. 



1 
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and in which the fractured end of the upper 
portion of the bone moved freely. The sur- 
rounding textures had become dense, and were 
for the most part of a scrni-cartilaginous struc- 
ture ; a considerable quantity of provisional 
callus existed between the two portions of bone, 
sufficient to separate them about half an inch 
from one another. The periosteum covering the 
upper piece, adhcredvery closely, and contained 
bone apparently to within about a quarter of 
an inch of the fractured end, which was filled 
up and rounded off by a dense bony mass 
covered by a thin higJdy vascular membrane. 
This thin membrane did not adhere to the sac 
in which the end of the bone moved at any 
part. The bony matter forming the plug, ap- 
peared to be the result of the ossific action in 
the clot itself. From the appearance of the 
callus in the fi-actured end, in this instance, I 
should infer, that the process of Nature in the 
progress of ossification, is to lay down a bony 
ring upon the wall of the calibre of the bone, 
and to form a centre of ossification in the clot. 
The work then advances from the old bone 
towards the centre of the clot, and from the 
centre of the clot towards the old bone, till the 
two portions of callus are brought into contact. 
They then, as appears from other experiments, 
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coalesce, and form a firm bony mass, completdj' 
filling up the mouth of the calibre of the bone. 
I found imbedded in, and firmly united to the 
provisional tumour which had formed in this 
case, a splinter of the original bone nearly of the 
diameter of the tibia^ and about three fourths 
of an inch in length. 

f. On the thirteenth day I found the periosteum 
had become adherent to within a line of the 
fractured end, and bony matter was deposited 
in it. In this experiment, I observed one of 
the fractured ends had worked its way through 
the integuments, and was surrounded with some 
cheesy matter for about a quarter of an inch 
within the skin. The periosteum, in this piece 
also, was full of bony matter, adhering so 
strongly to the surface of the old bonp, as not 
to be easily detached by the knife. The frac- 
tured ends were separated irom one another 
about a quarter of an inch. Ail those portions 
within the skin were surrounded by new bone ; 
but the greatest quantity of bony matter was 
laid down between them, covering most exten- 
sively those surfaces which were most nearly 
approximated. The- provisional tumour was 
made up of a semi-cartilaginous mass, con- 
taining bone, which was more abundant in 
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those parts which formed the extremities of the 
tumour, where it approached nearest to the 
original bone. 

Od the sixteenth day the provisional tumour ^ 
was mueh less than appeared when the injured 
parts were examined at an earlier date. The 
muscles running over the fracture, were now 
I easily separated from the tumour, and were be- 
l ginning to assume their natural appearance. 
1 The fractured ends rode over each other, and 
were united by callus, containing a lai^e quan- 
tity of bone. The mass was covered by a 
dense membrane, thicker than the original pe- 
I riosteum, and closely adhering to the callus. 
I The fractured ends had become 611ed with 
: callus of a much firmer texture than that which 
I was observed at any other part. That portion 
which was formed in the centre of the clot, 
and that which was laid down upon the calibre 
f of the original bone, had now coalesced and 
1. formed a continuous mass, in which there was ■ 
I no apparent line of separation. 



On the eighteenth day the muscles moved Eijhteeiithdsr. 
l-freely upon the hard rfiass surrounding the frac- 
tured ends, and had nearly acquired their natu- 
ral appearance. The membrane covering the 
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callus was perhaps thinner than it was fbuBd to 
be on the sixteenth, day. The fractured ends 
were united with a great degree of firmness. 
They overlapped considerably, and the grooves 
formed by bringing the two cylinders together 
were filled up with much gibbosity. But little 
bony matter was deposited on the surfaces the 
furthest separated from each other. The frac- J 
tured ends were rounded principally by thai 
new deposite, and covered up, so that the irre- • 
gular surface of the fractured edges no longer 
appeared. Upon making a section in a longi- 
tudinal direction, it was found that the same 
general law which was observed in the foimer 
experiments, also regulated the union in this 
instance ; the bony matter having been depo- 
sited in a direction principally from the circum- 
ference towards the centre of the mass : the 
centre being that which commonly requires 
the longest period to become firm and compact, 
or in other words, the last part in which the 
process of consolidation is completed. Between 
the surfaces of the original bone, which lay 
nearest together, the soft matter was highly 
vascular, and contained small coagula. J 



On tlie twentieth day ossification was slifl' 
further advanced. The parts had acquired a 
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greater degree of firmness, but were not yet 
sufficiently united to prevent the fractured ends 
from moving, when firmly handled for the pur- 
pose of ascertaining the degree of soHdity which 
had taken place. Upon dividing the callus 
there was discovered, running tlirough a consi- 
derable part of the centre of the mass, an irre- 
gular line of soft matter, which contained very 
little bone, and which allowed of the movement 
that I was still able to produce. 

On the twenty-fourth day the state of the Twcnty-fouift 
soft parts had become nearly natural, and the 
provisional tumour had disappeared. The pe- 
Tiosteum adhered firmly to the original bone, 
and was but little thicker over the callus than 
at any other part. The bone was divided in 
the lon^tudinal direction into three parts. The 
fractured ends were secured in their new si- 
tuation by callus, which had become for the 
most part bony, filling up the crevices and irre- 
gularities, so as to convert the whole into a 
solid structure. The callus was still cellular 
and very vascular about the centre, and in some 
places appeared to contain but little bone. The 
process of Nature after this period is to increase 
the density of the callus, and remove all that is 
superfluous. 



AjeiofrabWu. My experiments were performed on the legs 
and thigh-bones of rabbits from three to eight 
months old. The difierence in the age of the 
rabbits, and the circumstances of the fracture, 
will make some difference in the results 
nil, in some meaaure, account for the want rf!) 
terfect uniformity, which will be observed iu- 
' comparing the details related by those who have 
I tnade the union of fractures a subject of experi- 
mental investigation.* 
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Mr. Hunter says, that one of the first steps 
in the formation of callus is a softening of the 
original bone ; but Mr. Howship thinks that 
Mr. Hunter must have meant that interstitial 
absorption takes place in the old bone, which 
renders it weaker than before, as he has not, in 
his experiments, been able to discover any 
the appearances of inflammation in the sul 
stance of the bone at the seat of fracture. 
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Some surgeons believe that callus is formed 
ill gelatin. They state that a nidus of gelatiil 
is formed, and, in this, cartilage is deposited. 

* I underatand that M. DupuyCren has eitperiineDted largely 
upon this subject, and tlmt he has nrrived at results very similar 
to ihovo which I have detailed. 1 ha\-c nst 
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When the cartilage is fornicd, they say that, 
bone is laid down in it in specks, in the same 
manner as in tlie epiphyses of young bones. 

My experiments and observations, in con- i'^^^"™* J 
nexion with those of Mr. Howship, have led 
me to draw a different conclusion. 

From all that I have been able to discover, I 
am led to believe that the blood effused after, 
fracture suffers various degrees of change, regu- 
lated by its situation ; but, under all circum- 
stances, when the fracture is simple, 1 should 
state, vffith Mr. Hunter and Mr. Howship, that 
some of it becomes organized, and that bone is 
deposited in many of the coagula which exist 
in and about the fractured ends. My obser- 
vations, however, have led me to go further, and 
Bay, that osseous matter is not only laid down 
in some of the coagula and upon the surfaces of 
the original bone, but that bone is also abun- 
dantly deposited in the provisional tumour. I 
have not noticed this in any considerable quan- 
tity earlier than the sixtVi day after the injury. 

I find that Nature, in the union of fractur^ij 
sets out upon a large scale, varying however,t 
the extent of her operations according to the 



circumstances and conditions of the injui 
parts. She lays down bony matter upon the 
surfaces of the original bones, and more or lesS 
throughout the dense part of the provisional 
tumour. In the tumour, where ossification for 
some time goes on more rapidly than at any' 
other partj the bony matter is first observed in- 
specks variously deposited, which gradually co- 
alesce and form large masses. These specks are 
first observed near the circumference of the tu- 
mour, especially at those parts where the cir- 
cumference approaches nearest to the original 
bone. The tumour commonly envelops all 
those portions of tlie bone from which the 
periosteum has become detached ; and in it is 
formed, before the process of ossification ensues)* 
a small cavity, the walls of which are lined by' 
the detached periosteum ; and in this cavity 
the iractured ends of the bone arc situated, and 
are found for a time surrounded with a mix- 
ture of coagulated blood, scrum, &c. The pe- 
riosteum, which is situated immediately above 
and below the cavity, continues to adhere to t! 
bone, and forms the bond of connexion betwee! 
the other tissues of which the provisional tu- 
mour is composed, and the external surface of 
the bone. At these parts, which might be call- 
ed the ends of the tumour, the secretion of bony'' 
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r goes on very actively in the rabbit after 
lie sixth day. Here, in some instances, the ■ 
tew bone is laid down in such abundance, as to. 
ppear like a regular growth proceeding from. 
lie surfaces of the old. The work advances 
ner the tumour near its circumference, and soon 
forms an external case more or less regular^ 
ritbin which the future steps of ossification are^ 
■completed. Within this case is now formed^ 
Ftmall masses of bone in various parts of the sub- 
stance of the tumour, upon the surfaces of the 
old bone from which the periosteum is detached, 
f and in the coagula which fill up the orifices of the 
Ifractured ends ; the quantity, liowcver, and model ' | 
■ arrangement differing very much in dilFerentt 
ostances. The ossific process goes on now 
"nearly from the circumference towards the' 
centre, where the bone is at last deposited irf 
sufficient quantity to make up the solid struc-^ 
nature. When the mass has acquired a certain 
legree of solidity, Nature begins to absorb the 
ibrin and gelatin, and also the bony matter* 
jdeposited in and among the muscles and othep J 
ixtures, of which the provisional tumour itp '1 

; and thus the muscles and other ' 
riginal tissues involved in the tumour are again' ■ 
radually set at liberty. When this is accora- 
^ished, which often happens before the union' 
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is completed, the callus is found covered by a' 
dense membrane, varying in thickness at di£*' 
ferent periods after the injury. The ossificl 
process is now concentrated principally to thtf» 
surfaces of the old bone, which approach 
nearest to each other, and to those surfaces 
which are nearest to them; gradually advancing, 
commonly, from the latter towards the former,- 
In proportion as the new structure becomes^ 
dense and unyielding in the more central parts, 
absorption appears to go on irregularly at itM' 
external surface, so as gradually to reduce the* i 
bulk of the callus to such dimensions as the pecu-' 
liar circumstances of the fracture may ultimately 
require; Nature always taking care to leave a 
sufficient quantity of the new bone to support- 
the fractured ends with that degree of hnnness^ 
necessary for the performance of all the usuab. 
functions of the limb. 



I 



It is found that the circumstances of tl 
fracture, evidently influence and regulate thi 
quantity and seat of the ossific deposite, 
simple transverse fracture with little contusioi 
where the bone is immediately reduced and the' 
limb kept perfectly quiet, the degree of in- 
ternal laceration is small, the etfusioi 
inconsiderable, and the ultimate ■ 
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! moderate in proportion. 
:his case established withii 



Ossification i 
each orifice c 



^ the broken bone, and also round the external 
margin, extending itself to some distance above 
and below the seat of fracture. 



_pbi 



In obhque fractures, where the bones have Oblique 
Fered more violence at the moment of the 
:ident and are reduced with more difficulty, 
•the effusion of blood will be greater, and the 
quanti^ of ossific matter formed will, in many 
cases, be also more abundant ; especially if the 
bones are suffered to overlap. The appearances, 
in such cases, are materially different from those 
pbserved in transverse fractures, unaccompanied 
ith any considerable injury to the soft parts. 
In the transverse fracture, the ossific matter is 
deposited equally, presenting usually a gentle 
elevation, extending above and below the line of ' 
the division. In the oblique fracture the ap- 

irances are less uniform. If any motion is ' 
illowed, points of irritation are established de- 
:ndent on the circumstances of the accident ; 
lut, in the oblique as well as in the transverse 
icture, a free secretion of ossific matter cora- 
mly takes place within the medullary cavity, 
'his you will perceive uj>on examining an ob- 
lique fracture of the thigh where union has just 
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taken place. If the ends of the bone overlap, 
so as to bnng the aides of the cylinder into 
contact, the principal ossific deposit is soon 
concentrated between and neiff the contiguous 
surfaces, while -but little deposit will be left 
in the mouths of the fractured ends, or covering 
^^^the sides of the cylinder which are not opposed 
to each other. This will be found illustrated 
in thigh-bones which have united in the man- 
n» I have mentioned. • 



When the fracture is not only oblique, but 
attended with extensive contusion* or . eommi- 
nutioQ) there is a broader foundation for repair. 
It will be observed that Nature, in these cases, 
aecl:$ to compensate for the unfavourable state 
of the parts, by increasii^ the extent of the 
sphere of her operations as far as may be 
neoessaiy for the union of the firagments with 
the principal portions of the cylinder into a sin- 
gle bone again* 

As the union of sjJinters entirely detached 
may ha doubted by s^ome surgeons, I may here 
remark that Mr* Hunter was of opinion thait 
when portions of bone are tnni <^ from the 
cylindw and ait» entirely denuded of their per- 
kMit«iim« k often happesis that they accept of 
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onion in the same manner as a transplanted 
tooth, unless their vitality is entirely destroyed. 
This process of union I have observed in pro- 
gress, (See Ex. on eleventh day, p. 54) and ' 
Mr. Howship has a preparation in which is 
seen a splinter of bone imbedded in the middle 
of a callus, and firmly united with it. 

Hm When the callus is firmly consolidated with' 
■*he bones in tolerable apposition, the limb is," 
for a considerable time, stronger in that part 
which had been fractured than anv other, which^ 
arises in consequence of the bone being, in that 
part, of a solid instead of a hollow cylinder. 

tkAs for the composition of callus, from its ^^3"''*""^ 
constant disposition to crack and split off" under 
calcination, when it is external to the origi- 
nal bone, and from the uniform but great con- 
traction it exhibits on being exposed to heat, 
where the newly-formed bone is at liberty M- 
contract, it appears that the new deposition 
contains a larger proportion of animal matter 
than the original bone ; and it is worthy of 
remark, that this character is very distinctly 
observed in callus, examined several years sub- 
iMqucnt to the date of its production. • 
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New callus is more vascular than the anginal 
bone, and it is probable that it continues to be 
so several years after it is deposited. Mr. J. 
Bell injected the leg of a man which was frac- 
tured twelve years before, and he states tliat, 
while the bone itself received the red colour of 
■ the injection pretty freely, the callus was very 
singularly red. From this we may infer that 
the callus is sometimes more vascular than the 
original bone, even at the distance of twelve 
years from the period of its formation. Nature 
then, it seems, has two standards for the com- 
position of bone ; one for the original, and the 
other for the callus. 

It results from the doctrine which I have 
endeavoured to point out, that bone is depo- 
sited in the provisional tumour, in the perios- 
teum and medullary membrane, in some of 
the coagula, and on the surfaces of the original 
bone ; that the newly-formed callus contains 
more animal matter, and is more vascular than 
the original bone for a considerable period after 
it is consolidated. 

For some time the secretion of earthy jnat- 
ter is imperfect ; the calhis is infant bone, of an 
oi^nization perfect for all the purposes of 
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bone, but as yet delicate and yielding. In its 
organization it is so far perfect, that when it 
is hurt, or the bony secretion interrupted, the 
breach of continuity soon heats, so that the 
callus becomes again entire, and the process is 
perfectly renewed. 

It sometimes happens that the callus yields ™^'"'''^''* 
without breaking, as the result of using the 
■limb without care before consolidation is com- 
pleted. When this has taken place, some de- 
rangement of the fractured ends, either in the 
transverse or longitudinal direction, that did not 
■exist when the patient began to use the limb, 
is observed, f do not remember ever having 
met with this in the upper extremity, but I 
have once seen it in the thigh. 



( 



The callus is occasionally fractured from some ^J^^" "' "" 
'accidental circumstance. When this occurs, 
the hmb bends at the seat of fracture, but with- 
out any snapping or sharp splintering of the 
bone and without crepitation. It is chiefly by 
the change of shape in the limb and its readily 
bending, that we know it to be broken. When 
the callus is fractured, many of its vessels are 
torn through, but others are probably only elon- 
gated, as it rarely occurs that the whole sub- 
JStance of the callus is divided. 



In these cases the fracture unites much t 
readily than at first, and, when we consider the 
great vascularity of newly-formed callus, its 
ligamentous toughness, at this period, and the 
excitement which must follow this partial rup- 
ture, and the full and vigorous circulation in 
^ vessels accustomed to the secretion of bone, 
we understand this perfectly ; — we see why a 
fractured callus is more speedily united than a 
recently broken hone, where nothing is pFe^ 
pared for the generation of new hone. ^H 

Hence we perceive that breaking the leg a 
second time soon after its reunion, is not so 
grievous a misfortune as might A priori he ap- 
prehended. In a very ill-reduced fracture it 
might, perhaps, be regarded fortunate. It was 
the custom of the older surgeons to snap the 
limh across the knee, whenever they were not 
pleased with the shape of it; but this is a 
practice which is not now resorted to, by men 
who know their profession, after the union is 
completed. 

It often happened that, when those who were 
-averse to the practice of re-fracturing a bone 
found a limb united with what they conceived 
to be a redundancy of callus, they endeavoured 
to soften it with emollients, or astringe it witlj 
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styptics; and if the limb was much defcHined, 
either with oallas^ or in consequence of dis* 
piaoemmit^ sm^geooswere directed to make an 
incision, and cut or rasp off the protruding por- 
tioawr^l scarcely need say that this practice is 
also now entirely exploded. 

In a former part of this chapter, I have said S^rto^JStttiii 
that it is the practice of some surgeons to allow v;;v*^ of 

. . . setting a fine 

a limb to lie on a pillow till the active inflam- ^^^ ^*'^' 
mation has subsided, omitting to make any 
attempt coJcolated to keep the bones in their 
rigfat sitaation till several days have elapsed 
ffom the occurrence of the accident. I ob- 
sefved^tbat adhesive matter is thrown out under 
active inflammation, which, when moderate in 
quantity, -proves advantageous by agglutinating 
tbe s(A parts * to one another. This aggluti- 
nation tends to fix the muscles, so as to prevent 
diem from 'disturbing the fracture, and assists 
in giving a degree of support to the fractured 
ends, by rendering the parts more rigid than 
naturaL But when the inflammation is high 
MMlflong <xmtinue(^ tiic effusion c^ adhesive 
iiiflctter is'hnmoderate, and all that is thrown 
Mrt isiove than 'sufficient «imply to produce ad- 
liesioii'^ the sbfi; parts to bhe another, and to 
assist in forming the provisional tumour, is in- 
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juriouB, as it retards the recovery of the patient 
more or less after the bone is united, as will 
presently appear. Now the irritation, which is 
[ occasioned by the broken ends of the bone 
[ when they overlap, or get displaced, keeps up 
and increases active inflammation ; therefon 
ill such derangements ought to be prevented 



The salutary effects of the effusion of adhi 
sive matter, let me repeat, depends upon its 
fixing the soft parts to one another, and upon 
its assisting to form the provisional tumour, by 
which the fractured extremities are in a mea- 
sure supported, while the more central parts 
of the callus are forming. These are advan- 
tages which are of sufficient importance to be 
borne in mind ; but they are advantages of 
which the patient will not derive the full bene- 
fit, if the fracture be not reduced before the 
adhesions are formed, and the broken extre- 
mities prevented from becoming afterwards 
displaced. Why ? — because the surgeon who 
Buffers his patient to lie with the bones deranged 
for eight or ten days after the accident, must 
break down the adhesions and disturb the for- 
mation of the provisional tumour, before he can 
bring the ends of the bone into proper 
sition. Adhesions form again, 'tis true 
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necessary result of the new inflammation which 
the surgeon's violence has produced ; but they 
are seldom, if ever, so strong and effectual as 
at first. Then what do we infer from this ? — that 
where this plan is practised, Nature suffers an 
interruption in the early part of the reparative 
process, which should be as often as possible 
avoided. Besides, when the bones overlap, 
the muscles shorten themselves, and assume 
a fixed contraction which requires a much 
greater force to overcome than would be neces- 
sary at an earlier period; and the pain which 
the patient has to endure, under this treatment, 
must be of course proportionably greater. Such 
are the objections which I would urge against 
this practice, as far as respects the adhesive in- 
flammation, the formation of the provisional 
tumour, and the state of the muscles ; but there 
are other objections not less deserving our con- 
sideration. 



In the account which I have given of the 
formation of callus, I endeavoured to show that 
the deposition of callus commences, in ordinary 
cases, a few days after the accident ; that, at the 
earlier periods, it is soft, and tender, and con- 
sequently easily injured ; that, though I have 
said the injuries inflicted upon newly-formed 



74 

callus by the displacement of the fracture are' 
again repaired, yet it should be borne in mind, 
that every svich injury must give the patient 
pain, unnecessarily increase the irritation, and 
retard his recovery. It appears to me, there- 
fore, that in order to guard against these jncon- i 
veniencesand to facilitate the cure, our business 
is to reduce the fracture as early as possible, 
and to prevent the broken extremities frora | 
becoming again displaced. 

Lest, however, I should be misunderstood 
upon this point, I would remark, that I do not I 
mean, by the above observations, that a fractured ' 
limb should be tightly bound up in splints di- 
rectly after the accident — no — such a practice 
may prove painful and injurious ; but I wish to 
state that, from all I have observed, the best 1 
practice, whenever it can be adopted, is to place ' 
the bones in their proper position, and to keep 
them from the first from riding, and from 
pricking and tearing the textures which sur- 
round them, by means of some apparatus.l 
lightly and judiciously applied. 



We will now suppose that every attention has J 
been given to the patient, that union has takea I 
place, and that the callus is strong, and that all I 
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wc have left to accomplish is the rcBtoration of 
the functions and powers of the Hmb. 

When we reflect upon the nature of fractures, ^^^^5t^ 
we perceive that, in many cases, the bellies of 
the muscles must bo considerably torn, that the 
tendons must be sometimes thrown out of their 
natural situation, that the nerves become injured 
or pressed upon, and that the capillaries and 
absorbents of the part are much weakened in 
consequence of the injury and the action which 
is set up after the accident ; so that they arc 
not able for some time to resist fully the 
force of the vis a tergo. I have said that fibrin, 
or as some say coagulable lymph, is thrown out 
in a larger or smaller quantity, and by it the 
arteries, veins, nerves, absorbents, muscles, ten- 
dons, and cellular substance, are often as it were 
glued together en masse. 

Id oiy Observations upon Fractures will be 
found the cases of persons who recovered the 
use of their limbs much within the usual period, 
notwithstanding they were purposely chosen 
from the worst kind of simple fractures. In 
those cases I gained some time by causing the 
bones to unite at an earlier period than they 
usually do under common treatment; but I have 
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gained aUd much by my attention to the after- 
treatment. If a patient is left to himself after 
the l)ones are united, it will be many weeks, 
tometimes many months before he will regain 
the power of using the limb with freedom. 

««m^««iiQM The sureeon^ as soon as he finds the callus 
iN^ fini)» should set dbout breaking down the ad- 

heaioiia which remain am<mg die coo^tpgooas 
mcture^t to loosen when necosssry die tendons 
and mmdeS) and giire them libeityto play. In 
deinft <^ ^ ^^ S^^ ^^ piAientmfitde pain, 
VM tf di^patieiit wisliQS his fimb to be speedily 
ita>M td » Ke will not mind m little addfitiond in* 
MnmwienetN in ovder tbiA tfus d u ii dbk oh§eci 

%Wi^ WMMrtMY wMMji^ 1 

>N^\ 4^ 4»Ntn nii iW iwaiAa ivr iMMnei hf 
Will^ iIm^ ^aMr«. tlM^ vmmmi sks^l 

^^^^^K ^i^^w ^^^^H ^i^wi^^ ^^MPr ^^^ ^^^^^m^^Mk 
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etbre tHe patient is allowed to bear upon his- 
limb, so as to exert much force upon the bone. 



I 



The swelline of the iimb which is observed R'^'°ov»iof 

° swelling. 

after the union has taken place, arises princi- 
pally from the presence of fibrin, which is 
thrown out soon after the accident, and from 
serum which exhales from the weakened Capil- 
laries, and in part sometimes by the exuber- 
ance of callus. The first may be removed by 
friction and bandages. Bandages will also pre- 
vent the gravitation of the serum ; support the 
capillaries, and enable them to acquire their 
natural functions, so as to prevent the serum 
from escaping. Where tTiere is an exuberance 
of callus, we may excite the absorbents to more 
vigoi'ous action, by the application of a stimu- 
lating plaster ; but, whether we apply any thing 
or not, Nature will in time take away the super- 
fluous quantity of ossific matter and round of 
the projecting points of bone; so that, if the 
fractured ends he properly joined, the limb will 
become as shapely and useful as before. 



In the two chapters which have brought me 
to the conclusion of my general remarks upon 
tractures, I have endeavoured to steer clear of 
every thing which has not some bearing upon 
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practice^ and every thing but what is advis- 
able that every scientific surgeon should be 
acquainted vkrith. We should know what a 
fracture is ; we should know the causes of frac* 
tures ; the symptoms by which we may distin- 
guish them from other injuries; the differ(^nt 
kinds of fracture ; the different kinds of dis- 
placement to which fractures are subject ; and 
the causes of such displacement ; and should 
not be ignorant of the probable results r we 
should make ourselves acquainted with 'the 
effects of fracture upon the surround'mg parts ; 
the reasons why fractures unite more speedily 
ia the young than in the old ; the manner in 
which union takes place ; the effects^ of injury 
upon the callus ; and the treatment which the 
limb requires after the consolidation of the 
fracture is effected. All these I have attempted 
to explain ; and we shall now be prepared to 
enter upon the investigation of particular frac- 
tures, which we shall commence in the follow- 
ing chapter. 



ON THB 



NATURE AND TREATMENT 



or 



PARTICULAR FRACTURES. 



CHAP. III. 

Thb Causes^ Symptoms, and Nature of Frao 

TURE8 OF THE UPPBR ThIRD OF THE ThIOH- 

Bone- 
Sec. 1. — The Classification of Fractures of 

the Cervix Femoris. 

The profession has, within these few years, ^^j^gaSSd 
been favoured with much important information 
upon fractures of the cervix femoris, to which 
I must frequently allude in the course of my 
observations upon this subject. Those points 
which, as far as I know, are original with my- 
self, I shall incorporate with the observations of 
other surgeons, in order to place this, perhaps 
the most difficult, part of my undertaking, as 
clearly before the profession as circumstances 
will allow. 
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8ir AftteyCoo- Sir Astley Cooper has divided fractures of the 
of fractures of neck of the thigh-bone into two kinds^ each 
thigh-bone. dependant upon the situation of the fracture ; 

those fractures which are altogether within the 
capsular ligament forming one kind^ and those 
which are external to it the other. 



The author's I agree with Sir Astley in the propriety of 
divisionof frac- this division, as far as it goes ; but I think it is 
neck df the of practical importance to consider fractures of 

the cervix femoris which occur within^and those 
which occur external to the synovial capsule^ 
in the same manner as fractures in the middle 
or any other part of the bone^ as far as respects 
the particular state and direction of the fracture. 
Hence it will appear that^ according to the 
view which I take of fractures generally, each 
of the kinds mentioned by Sir Astley Cooper 
advantageously admits of a subdivision. Those 
fractures which occur entirely within the syno- 
vial capsule might be divided into fractures 
without any considerable laceration of the close 
coverings of the neck of the bone, and into 
fractures accompanied with an extensive lace- 
ration, or complete division of these coverings. 
Fractures external to the capsule might also be 
divided into two kinds, one of which is accom- 
ptnied with little or no laceration of the invest- 
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ing soft parts^ and the other with great lacera- 
tion^ or complete division of them. 

FWctnres of the neck of the thigh-bone might ^^ ^ 
be incomplete^ by which I mean^ as I have else- incomp^ an 
where described, that the bone is not entirely 
divided ; or they may be complete, by which I 
understand a complete division of the osseous 
structure. 

Incomplete or complete fractures might be y"^^^^, 
transverse, oblique, or comminuted. Incom- complete frac 
plete transverse fractures, however, will probably 
be seldom met with in this part of the femur ; 
but as the possibilitfr of thdr occurrence cannot 
I think be doubted by scientific surgeons, I see 
tK) objection to the admission of such fractures 
in this arrangement. Incomplete oblique frac- 
tures are easily produced in recently dead bones, 
and though we might not be able to distinguish 
them, with certainty, during life, from various 
afiections of the hip-joint, they occasionally oc- 
cur from the operation of causes which produce 
them in other situations. Incomplete commi- 
nuted fractures might also be easily produced 
after death, and they are sometimes occasioned 
during life, by the force of some projectile, as a 
musket^ball. 
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Sec. 2. — Fractures of the Cervix Femoris, 
within the Synovial Capsule^ unaccompa^ 
nied luith any consid^able Laceration of the 
investing Membranes. 

uirlw^crfthir^" When a complete fracture within the capsule 
P**^- of ttie joint is transverse, it is usually situated 

close up against the head of the bone, (a). 
When it is oblique, it might pass through thef 
bone in different directions, but the most com- 
mon direction that it takes is downward and 
outward, (b). Complete fractures of this part 
are sometimes comminuted. 





Observations, 
shewing that 
such fractures 
may occur. 



Some surgeons might be inclined to doubt 
the possibility of fractures occurring within thfe 
synovial capsule, without any considerable la- 
ceration of the close coverings, in consequence 
of their tenuity. This opinion, however, is not 
founded upon any hypothetical speculation, but 



upon the more solid basis of analogy, cxpe«i.' 
nient, and fact. 

f¥om analogy, we are led to believe, that a°^?< 

I fractures of the neck of the thigh-bone within 
die capsule, may take place without any consi- 

I derablc division of the periosteum and reflected 
membrancj because we find, that fractures occur 

I in other situations with but little laceration of the 
periosteum. The only thing which is to be ob- 
served between fractures of the cervix and those 

[ -which occur in other situations, as far as regards 
this question, is, that the reflected membrane 
and periosteum covering the neck of the bonCj 

I will probably, in general, allow of being more 
easily lacerated than the periosteum covering 
the middle of ihe bone, in consequence of being 
unsupported by the attachment of muscles. 



From experiment, we should conclude, that ^""^ ftonM 

' perjment, 

fractures of the cervix femoris might occur in 
the living, without any considerable laceration 
cf the close coverings of this part of the bone, 

I because we can readily produce them in bones 

! recently dead. 



Many facts, derived froni the actual inspec- Pf?»='ii™. 
[ tion of the parts after death, mi^ht also be ad- ^"'" ^^'"^ ** 

L *^ ' o met witli. 



J 
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ducedi to Bh6w that such fractures do EictualU 



1 the Vi\ 



ing. 



The fractures of which I am now speaking, 
I in common with those accompanied with lace- 
ration of the close coverings, occur principal 
in people above the age of 50 years. 






Old people are particularly predisposed 
fractures of the neck of the femur, especially- 
within the capsule, in consequence of the change 
which it frequently undergoes, after the middle 
period of life. The internal part of the head 
^d neck of the bone sometimes becomes of a 
loose cancellated structure, covered by a thin 
shell of bone ; often so soft that it might be 
cut with a common knife. 



1 



Occasionally this altered condition leads 
an unnatural direction of the cervix, with res- 
pect to the shaft of the bone, which facilitates 
still more the occurrence of fracture. The head 
of the bone, in some cases, is gradually driven 
down by the superincumbent weight of the 
body, so as to bring the neck to a right angle 
with the shaft, (aj. Now and then, in very 
advanced age, the head of the bone is de- 
pressed, so as to occupy a situation even lo^ 
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than that part of tfa^ nedt Which joim tke 
trochanters, (b). 
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ThS imnilsiMiitiS causes of fracttired ' of the The Unmediat 

necli! of the thigli^bone in old jieople^ i^pecS- toreinthk 
afly those which oc^dt'^itW^^ capsuteyiire ^' 
crf^en very slight, sach' ii^ a slip of the foot fWrtn 
the "cuVb^slone '^own upon the carriiage road, 
when ^'e Weight of' {He body is upon the slijfi* 
ping * limb ; ^slight falls upon the iroehanteri 
trips in the act of walking,' &c. * * 
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The diagfibsis of these fractul^s, whten unact pi«&po»^ fa , 

^ fractures wltli 

<5binpanied with laceration, is eittremely diffi-* out tecentkni 
ciilt'; but as it is of grisat hnpdrtance that this 
should be discovered, those symptoms by which| 
it deems to me, we should be guided^ require 
bur particular attention* 

• . L " • ' ■ 

"■"■■•»•■* . < 

' The symptoms which accompah y these in ju* iiie symptomi 

•^ « r J «i of this acciden 

ries, as far as I have he^ti able to determine, are not always 

strongly nark 

few"^ and theses Imn sorry to say, are by rio meitns ed. 




prominent. Notwithstanding the cxi«tcncc of 
a fracture of this description, the patient might 
be able to exert considerable power in the hmb. 
He might be able to bend it upon the pelvis, 
or to roll it inward immediately after the acci- 
dent ; not however without giving himself pain. 
There is but little or no shortening of the , 
limb. The foot may or may not be everted. I 
We may or may not be able to elicit crepitus. ' 
Hence it will appear, that the two most striking 
s3miptoms which accompany a fracture of the 
cervix femoris with lacerati/m do not exist, or 
at most very slightly, while the close coverings 
remain entire, and the neck of the bone conti- 
nues of its natural length. The reason of this will 
immediately appear, when we consider, that the j 
retentive power of the periosteum and reflected 
membrane being entire or nearly so, prevents the 
fractured ends from being much displaced, and, 
at the same time, in a very great measure, pre- 
vents eversion of the foot ; and, in consequence 
of the great facility with which the head of the 
bone moves in the acetabulum, crepitus will sel- 
dom be produced. In order that the crepitus of 
fracture should be rendered evident, it is neces- ' 
sary that the broken surfaces should be made to 
rub upon each other. This cannot sometimes be 
doncjin these accidents, without much difficulty; 



for the head of the bone moves readily in the ace^ 
tahulutn, upon receiving the slightest impulse ; 
and this motion of the head of the bone cannot 
always be restrained, especially when the invest- 
ing membranes are but little torn ; consequently, 
when the shaft of the bone is moved, the head 
of the bone commonly moves with it simulta- 
neously ; and when this is the case, in the same 
relative degree, crepitation is never felt. 



The symptoms of this accident, then, arc Th<»e 
confessedly obscure. We must depend, in a upon. 
great measure, upon the history of the case, into 
which we should inquire most minutely. A 
great and sudden diminution of power in the 
hmb, referred principally to its upper and inner 
part, and occurring immediately after the inflic- 
tion of an injury, of that description which 
usually produces fracture of this part, must be 
regarded as a symptom of considerable impor- 
tance. There is a tenderness in the joint, and 
some pain experienced in the soft parts in the 
direction of the pectineus. muscle and the tendon 
of die psoas magnus and iliacus intcrnus, and 
sometimes in the hollow behind the trochanter. 
The patient may be able to turn the limb inward 
or outward ; he may be able to bend it upon the 
pelvis, but not without pain, and a remarkable 
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ticnsc uf weakness in the Joint. The close co- 
verings may yield so as to allow of slight ever- 
slon and slight shortening of the limb. The 
swelling in these accidents is not likely to be 
great, unless tliu surrounding parts are much 
injured by the blow, or other force, which 
occasioned the fracture. That which occurs is ■ 
confined principally to the joint. When these 
symptoms exist, we might, I think, fairly sus- 
pect the existence of a fracture ; hut, in order . 
to make ourselves more certain, we should ex- 
amine the limb very attentively. This should 
be done, however, with the utmost caution, i 



Mte'to^ena" ^'^ Hiust remembcp that the fractured ends 
ethe surgeon of thc bonc, in tliis accident, are held together 
mb with safe- bv tlic periostcum and reflected membrane, 

to the psti- "^ , ' . . 

It. which are placed in close contact with the bone, j 

at the scat of injury. These are in extremea 

danger of laceration, if the limb be roughly,' 

handled, or incautiously moved by the patient 

or his attendants. The periosteum and reflected 

membrane possess but little sensibility in the 

healthy state ; hence it will appear that, befcH-e , 

intlammation comes on, much mischief might.,i 

be done to them, without a comparative expreft-,,! 

sion of pain on thc part of tlie patient. Int<l| 

order to guard against this evil, we should know im 



in "what position of the limb the periosteum and 
reflected membrane are most likely to be put 
upon the stretch. When we are in possession 
of this knowledge, the course to be pursued is 
simple and easy. The mode in which the ma- 
nual examination is conducted, might materially 
influence the result of the case ; and, as I am 
not aware that any author has given directions 
upon this subject, I shall be excused for dwell- 
ing a little upon it in this place. 



When a patient is placed upon his back m Theeffecuot 

11- t - 1 1 1 1- 1 ■ bending the 

the honzontal position, and has the limb, in a limb upon th( 
natural state, bent upon the pelvis, the superin- bearing upon ii 
cumbent weight of the limb is thrown upon the it. 
acetabulum ; but when a fracture exists in the 
neck of the bone, the weight of the limb is not 
propagated along the bone to the acetabulum 
uninterruptedly, as when the bone is entire, 
but is received by the close coverings of the 
cervix at the breach of continuity, from which it 
passes to the pelvic portion of the bone, and is 
then received by the acetabulum. Here we see 
that when there is a solution of continuity in the 
neck of the bone and the !imb is bent upon the 
pelvis, the principal part of the weight of the 
limb is thrown upon the periosteum and reflect- 
ed membrane^ before it reaches the acetabulum. 
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These coverings are, therefore, put upon the 
stretchj and consequently pain is experienced by 
the patient, if the limb be strongly bent upon 
the pelvis. Again, when a fracture exists in the 
neck of the bone, without any considerable lace- 
ration of the close coverings, the femur, in the 
different movements of the limb, acts upon these 
coverings with the advantage of a long lever ; 
and, unless great care be taken, they are in dan- 
ger of being completely divided. It is worthy 
of remark, that this stretching effect, experi- 
enced by the periosteum and reflected mem- 
brane, is produced quicker when the limb is 
bent upon the pelvis while it is inverted and ad- 
ducted, than when it is everted and abducted. 
The reason of this is evident. In bending the 
limb, so as to make it form with the body an 
acute angle, it meets resistance quicker, or by 
moving through a smaller space in the first 
instance than in the second, because the upper 
and anterior part of the acetabulum forms a 
fulcrum to the femur, which does not happen 
when the limb is bent upon the body in the 
abducted and everted position ; and, hence we 
find, that a patient with a fracture of the neck 
of the thigh-bone, always experiences more pain 
when the limb is bent upon the pelvis, with] 
the foot everted and adductcd, thai 



I 
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moved in any other direction. If the Hmb be 
forcibly extended, or the patient attempt to 
bear upon it, the close coverings arc also 
stretched, and the patient consequently com- 
plains of an increased degree of pain, at the 
upper and inner part of the thigh. 

Crepitus, which must be regarded as the Crepitus 
most unequivocal sign of fracture, might or 
might not be produced ; for, as I have said, 
the head of the bone moves so readily in 
the acetabulum, that the least impetus, even 
through the periosteum and reflected membrane, 
will cause it to move simultaneously with the 
shafl ; and if it should do so in the same 
relative proportion, crepitus cannot be felt. If 
crepitus be not elicited by bending the limb 
upon the pelvis, the surgeon may try to pro- 
duce it, by causing the limb to be gently rota- 
ted, white he endeavours to> fix the head of the 
bone, by pressing it, with his fingers, back 
against [he acetabulum. 



If I may be allowed to sum up the symptoms summuy ot 

. ■' ' .f r uig symptoms 

of this accident, I may state, as far as my oh- ofthisaccideot, 
servation will, at present, enable me to decide, 
that tlie patient feels, immediately after he has 
sustained this injury, a remarkable diminution 
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in the powers of the limb. He feels pain at tlic 1 
upper and inner part of the thigh, especially ia 1 
the line of the tendon of the psoas magnus and j 
iliacus internus, which is increased when the | 
limb is made to bear a part of the weight of the I 
body ; and sometimes when the limb is exten- 
ded in a straight line with it ; or when it is bent \ 
upon the pelvis, and at the same lime rolled in- I 
ward. He experiences tenderness in the joint 1 
when it is pressed upon. Crepitus is sometimes f 
felt ; and there is, occasionally, a slight degree j 
of retraction and eversion of the limb. 



Having mentioned the causes of this fracture, 
the age at which it most frequently occurs, as 
well as the symptoms, as far as I have been 
able to ascertain them, I shall go on to the con- 
sideration of the manner in which the parts are 
nourished, both before and after the accident ; 
and shall endeavour to show the difference be- 
tween a fracture of the cervix femoris within 
the synovial capsule, when unaccompanied with 
laceration of the close coverings, and a fracture 
of the middle of the bone, as far as it regards 
the reparative process. 



It will be recollected, that arteries supplying 
the head and neck of the bone with blood for 



1 

1 



their nourishment and reparation, ramify in the 
periosteum and reflected membrane, in a direc- 
tion from, the trochanters to the head (^ tlie 
bone, as might be seen in Mg. a, where they 
are represented in an injected state ; 




muliait •uib t'> - 
tm ^tf!>30 vlt'idi'p 

~ it' Ai'n-JK -j'it r,'l;: 



and ^lat hranches are sent into the bone from 
thepexiosteum and reflected membrane, whtdi 
fake the same direction, viz. from the trochan" 
ters toward* the head, as in Mg. b, (p. 94i) 
which represents a section of an injected f^mur, 
with part of its capsular and round- Hgunent 
attache^. 




The arteries which pass into the hgamentum 
teres and which are destined principally for its 
support} may convey a very small quantity of 
blood to the head of the bone ; but they are 
so extremly minute that we cannot suppose, 
that the head of the bone derives any cofisicM'- 
able portion of Hs nourishment from this source. 
What, then, is the diflference in the nWide' by 
which nourishment is conveyed to the hekd aiid 
neck of the thigh-bone within the cajisule, and 
that by which the other parts of the bone are 
nourished ? It will be seen that, if we leave 
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but ef our consideration the minute arteries of 
the hgamentum teres, we have only one source 
of nourishmeiitj which is the arteries that go 
to the head and neck of the bone, in a direc- 
tion from the trochanter towards the pelvis; 
some of which penetrate the capsular ligament 
and ramify beneath the reflected membrane to 
the head of the bone sending off branches in 
their course, which pass into the bone and 
take the same direction ; and other very small 
branches go to the neck of the bone, from those 
which ramify in that part of the substance of 
the bone, which is external to the capsule. 



This being the manner in which the head J''^ ttffcct of 

f* _ fracture upon 

and neck of the bone arc nourished, what will theveweiim 

the substance 

be the effect of a complete fracture of the neck ofihcbone. 
within the capsule, upon those vessels which 
pass to the head of the bone through the sub- 
stance of the neck ? It is evident, that the ar- 
teries which enter the bone on the trochau- 
teral side of the fracture, will be divided, as in 
fig. c, (p. 96 j) consequently, a very conside- 
rable portion of the nourishment, which would 
otherwise be conveyed to the pelvic portion, 
will be cut off. 
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EVom this we see that the pelvic end of the 
bone is placed under circumstances somewhat 
diflferent fTX>m a fractured end of a bone in any 
other situation external to a capsule, even when 
the fracture is of the favourable kind, of which 
we are now speaking. In what respect ? The 
fractured ends external to a capsule are pretty 
equally supplied with blood, in consequence of 
arteries being equally distributed, or nearly soy 
through each of the fractured ends ; which- ii 
not the case when a fracture of the neck of the 
bone exists, within the synovial capsule. 
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We have now to consider how far the dimi- 
nution of the quantity of nourishment, naturally 
sent to the pelvic portion of the bone, in conse- 
quence of the laceration of the arteries within 
the substance of the neck, may influence the 
fc*eparative process ; and whether there are any 
^Ejfdrcum stances in the vital condition of the frac- 
Htured ends, that render union by bone in such 
B- cases physically impossible ; and why it is that 
H fractures of this kind are so seldom found united. 

^ It is a general law for fractures to unite, more 
or less rapidly, according to the quantity and 
capacity of the blood-vessels that supply the 
fractured parts. In the young, the arteries are 
large and numerous, and in them we find the 
union of a fracture speedily effected ; in the 
old, they are smaller and much less abundant,' 
and consequently, the uniting process in them' 
comparatively tardy. Let us apply this law ia ' 
lekind of fracture which we are now consider-i' 
rag. I have said, that the bones of old persons' 
unite much more tardily than those of young7 
occasionally they take double, sometimes treble 
time in uniting, and that the cause c 
he diminished quantity of blood s< 
:hem. Now, the fracture of which we arel 
ftspeaking, occurs principally In old people, id ^ 
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whom tlie blood is scantily sent to the bdhes j! 
and the fracture renders this supply to the heai 
of the femur still less, by tearing through a f 
tion of the vessela, which go to the pelvic ( 
tion. What is the evident inference to be draw 
from these facts ? That, as there is in the pelvifc 
portion a less supply of the pabulum, which isJ 
necessary for the production of the uniting me^J 
dium, the process of union must be retarded, asJ 
an edifice takes a longer period in building wheA I 
the labourers are few, or the materials suppliei 
but slowly ; but we must not consider from this 
that a fracture thus situated, can never i 
any more than we may infer, that an edifice s 
circumstanced, could never be built. Notwith^ 
standing the vessels in the substance of the b( 
are torn through, there are yet left entire I 
majority of those that pass over the fracture, I 
they ramify in the periosteum and reflected menH;] 
brane, in their way to the pelvic extremity otl 
■lieadofthe bone; consequently, a considerablfJ 
supply of blood is still sent to the pelvic por*d 
tion. Here a question naturally arises — whetl 
this supply, added to the small quantity whi 
the head of the bone may derive through th^l 
arteries of the ligamentum teres, and that which J 
it obtains by a renewed arterial communicatioi 
between the fractured surfaces, be sufficient t 
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Etoodcue a bony dcpoalte from the fractured end 
f the pelvic portion ? The number and size of 
hese vessels would lead us to conclude, apriori, 
lat they are sufficient for this purpose; and 
liat they are so, is rendered evident by the 
Icppearance of the fractured end, which, after 
!# time, becomes smooth, and also denser thaa 
latura). 



There are other circumstances attending this 
fSriety of fracture, which, it might be said, have 
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union. The only one, however, which appears 
to me to bear upon the pki/sical possibility of 
lion is the effect of the synovia. If any por^ 
ion of the periosteum and reflected membrane 
be torn through in the slightest degree, which 
it is probable they will be in every case, thd » 
synovia will get between the fractured surface* I 
of the bone ; and it might seem, that its pre- 
sence would prevent the bony matter.thrown out ^ 
from the opposing ends, from coalescing, and 
that, consequently, bony union would not take 
place, even though a large quantity of callus be 
deposited. Granting, however, that the synoviflf ' 
might have some effect in preventing union by 
yet we have abundant evidence to prove,' 
h2 



m> 



that its influence is readily 
situations. 



overcome in i 



When a fracture extends in an oblique di- 
rection from the trochlea of the os humeri to 
just above the inner or outer condyle, the syno- 
vial membrane must frequently be more or less 
torn, and when it ia lacerated, the synovia 
readily insinuates itself between the fractured 
surfaces ; but we do not find that its presence 
in such cases prevents the fracture from uniting. 
The same might be said of fractures extending 
into the knee-joint, or into the ancle-joint ; and 
I see nothing which would lead me to infer, that 
the influence of the synovia in fractures of the 
neck of the thigh-bone within the capsule, is 
such, as to make them of itself an exception to 
the law which is found to obtain in the union 
of fractures extending into other joints. 



Inference res 
pecting the 
phfsitBl pass 
bility of uniu 
by bone. 



It appears to me that, as far as regards the 
physical or vital condition of the parts, there is 
only one circumstance which in any way tends 
to make the prognosis more unfavourable in frac- 
tures of the neck of the thigh-hone, within the 
synovial capsule, when the close coverings are 
but little injured, than in fractures extending 
into other joints, which is the division of the ar- 
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[ teriies that go to tlic head of the bone, through 
the substance of the neck ; and this is not, in 
- my opinion, sufficient to render it physically 
I Hoposgible that union should take place. 

I am well aware that, under the ordinary treat- „ 
■ment, the fractured ends are not kept in a state ^ 
' of quietude ; and that the degree of motion 
which is allowed to take place in these frac- 
tures, is often sufficient to prevent union in 
fractures much more favourably situated. It 
will, however, be perceived, that this impedi- 
ment to union is referable to the imperfection 
of the mechanical means resorted to, rather than 
to the nature of the injury, for the cure of which 
they are employed. From the view which I 
take of this subject, the cause of want of union 
^ which is observed in these cases, is not physical, 
but mechanical ; — the fault lies at the door of 
' surgery, and not in the nature of the accident. 

In the course of the preceding observations. The close « 



[ ^ile periosteum and reflected membrane, as i 
medium through which nourishment is princi- 

L .pally conveyed to the head of the bone when 
there is a complete fracture of the neck within 
■the capsule, unaccompanied by any considerable 
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hoendon of these coverings ; now it sometimes 
happens thmt, though these coverings shall not 
have been much lacerated by die accident, theif 
are torn through after it^ either by the ineau- 
tious movements of the patient, or the improper 
handling of the attendants. This is likely to 
oecnr when the weight of the body is thrown 
upon the limb, as might be the case when this 
firadure happens to a person in a state of intoxi^ 
cation ; or when the attendants are careless in 
removing the patient from place to place ; or it 
mi^t be produced even by the surgeon himsdf, 
if be be ignorant or incautious, in conducting 
his examination of the limb. 

That such an aoddent laight occur anist be 
evident, when we consider the thinness of dieae 
coverings, and the nature of the aurfacea which 
are opposed to theao — I mean the aerrated 
edges of the fractured ends of the bone. The 
structure and state of the parts favour such an 
6|iiflion, and diough we wveksa aUe to explain 
the &ci, wnt should not^ I think, be less coi^ 
atiaiufid to receive it Sabttder atatas^ dilkt.he 
haa aaea this eocur aa fate aa the twentgMluHl 
4iy lAer the Koidmt I havia aan three oases 
in whkh rstractma took plaoe ma a few days 
^Arlhawriihiit Wa^ hi finaatnos mtlu the 
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, it seems to me, only be accountedf 
for upon the supposition that the investing 
membranes had then become more extensively 
lacerated, or perhaps, entirely torn through by 
the incautious manner in which the parts were 
examined, or by some other equally efficient 
cause. 



periosteum and reflected membrane are some- in conBcquem 

. , of absorption 

times divided by the operation of causes which produced by 

•^ ' prriisiire. 

are not under the control of the patient ; and 
which are quite independent of any awkward 
management on the part of the attendant^. 
We know that when any part of the body is 
unnaturally pressed upon, and the pressure con- 
tinued for a considerable period, it becomes 
thickened or absorbed ; according to the degree 
of pressure exerted, and the power of the part 
to bear it. If the pressure be slight, and the 
power of the part strong, Nature builds up a 
barrier against the inconvenience ; this we see 
well exemplified in the formation of a common 
com ; but if the pressure be great, and Nature 
finds she cannot protect herself against it by 
adding layers of defensive matter, she eftects the 
removal of a portion of the part, in order to fa- 
cilitate her future operations. We see the pres- 
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sure of tumours produce absorption of th6'M- 
dies of the vertebne of the ribs and other parts. 
May we not then, by a parity of reasoning, 
apply this law of nature with great propriety in 
the consideration of fractures of the neck of the 
thigh-bone ? We know that, in these cases, the 
keen and irregular edges of the fractured ends 
are constantly forced by the action of the mus- 
cles against the periosteum and reflected mem- 
brane, when they happen to escape laceration', 
at the time of the accident ; what, then, should 
we infer would be the result of such constant 
pressure, as is kept up by those strong muscleft 
which tend to retract the limb, and force the 
fractured ends against these coverings ? It seems 
to me, that if such pressure be allowed, it will 
be likely to effect a speedy absorption of thfe 
periosteum and reflected membrane in the sita- 
ationof the fracture, and this absorption will be 
hastened by the friction which takes place when 
the patient moves ; and what would be the 
immediate consequence of a division of these 
coverings thus effected ? Retraction of the limb; 
This perfectly coincides with what takes place 
in other parts. If, in an oblique fracture of thA 
leg, the bones are suffered to overlap, the riding 
is much greater a few days after the occurrence 
ot the fracture, than within the first few hours. 



I 
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This difference arises from absorption, or from 
laceration of the contiguous textures after the 
accident, in consequence of the motion of the 
fractured ends of the bones ; for the muscles 
very soon retract the lower portions of the bone, 
as far as the first laceration of the soft parts 
will allow, and then the whole are pressed by 
the action of the muscles against the contigu- 
ous textures, which must be frequently torn in 
{)arts by the ends of the bones, and in others 
they are gradually removed by absorption ; and 
^he fracture rides in the same proportion, till the 
action of the muscles is resisted, and the ends 
of the bones prevented from any considerable 
extent of motion, by the adhesions which take 
place in the fracture, or by other means. One 
might at first suppose, that adhesions would as 
speedily take place in fractures of the neck of 
the thigh-bone within the capsule, as in those 
which are exemal to it ; but, on further consi- 
(deration, it will appear, that the adhesions 
.which are produced between the fractured ends 
of the cervix within the capsule, will be much 
Oiorc slowly effected in consequence of the in- 
jured parts being so little assisted in producing 
them by those which surround the bone in this 
situation. 
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Thus, then, wc see that a fracture of the necW 
of the thigh-bone within the capsule, which at 
the time of the accident might have been of 
the most favourable kind for osseous union, may 
eo far have the periosteum and reflected mem- 
brane injured by the improper management of 
the attendants, or by the motion of the broken 
surfaces arising from the movement* of the pa- 
tient, or by absorption in consequence of pres- 
sure, or by all these causes operating at one or 
at different periods, as to be converted into the 
state of a fracture, which, from the first, is of 
the most unfavourable kind for bony union, of 
which I shall treat in the next section. 



Sec. 3. — Fractures of the Cervix Femoris 
within the Synovial Capsule, in which the 
close Coverings of the Bone are nearly or 
quite divided. 



"^LeX^aa. "^^^ predisposing and immediate causes of frac- 
ture of the neck of the thigh-bone within the 
synovial capsule are the same, whether the 

^ fracture be or be not attended with a division 

of the periosteum and reflected membrane. 

The aymptoms, Jhc Symptoms of this accident, when accom- 
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panted with a division of the close coverings, 
arc much more strongly marked than in that 
where they remain nearly or quite entire ; and, 
with few exceptions, are the same in all cases. 
When the fracture of which we are now speak- 
ing exists, the retraction of the limb is usually 
from three quarters of an inch to an inch aiid a 
half; commonly, however, in the recent state 
of the injury, it is not more than an inch. 
There is evcrsion of the foot, attended witli 
great diminution of the powers of the limb ; the 
patient, however, is still able to roll it inward, 
frequently bo far as to bring the foot from its 
everted position high enough to place the limb 
in that position which might be called supine, 
or in which the ball of the great toe and the 
superior anterior spinotis process of the ilium 
are ia a straight line with the long axis of the 
body. The patient can also bend the limb a 
little upon the pelvis, bnt not without great 
pain, when the fracture is in the recent state. 
He experieoces pain opposite the insertion of 
the psoas magnus and iliacus internus, which 
is increased when the limb is bent upon the 
pelvis, especially when it is, at the same time, 
adducted and inverted. The limb might be 
readily drawn down to its proper length, but, 
af sooD as the extension is discontinued, it be- 
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comes again retracted ; and might be passively 
moved in every direction, but not without pro- 
ducing pain. When the limb is rotated, the 
trochanter, instead of moving in a circle, is 
observed to roll, as it were, upon a pivot. 
Crepitus may generallv be felt Avhen the limb 
is drawn down, and then rotated, while the 
head of the bone is fixed firmly in the aceta- 
bulum, by pressing upon it with the fingers 
over the front of the joint. 

j" It sometimes happens that this accident is 
accompanied by an inverted position of the 
foot. In the second part of the thirteenth 
volume of the Medico-Chirurgical Transactions, 
Mr. Stanley has mentioned a case, the only 
one, I believe, on record, in which there waa 
inversion of the foot attending a fracture en- 
tirely within the capsule of the joint. 



" A middle aged man fell in the street, and 
his hip struck the curb-stone. The immediate ' 
consequences were, that the limb was inverted | 
and shortened to the extent of an inch, and no ' 
crepitus could be discovered. It was presumed 
that a dislocation had occurred, and accordingly 
an extension of the li mb was made, and so grt^t i 
was the constitutional irritation occasioned I 
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the repeated trials to reduce the supposed dis* 
location, that the man died about five months 
from the time of the accident. In the dis- 
section of the hip a fracture was found extending 
obliquely through the middle of the neck of 
the femur, but entirely within the capsule. A 
portion of the fibrous and synovial membrane 
on the anterior side of the neck of the bone 
had escaped laceration.*'* 

The causes which gave rise to the inverted 
position of the limb in this instance are evident. 

The foot is occasionally uprieht. I have seen "n^c foot \ 

. casionaUy 

only one instance of this, and am disposed to right • 
attribute the position which the limb assumed, 
in this case, to an entire state of a portion of 
the investing membranes on the anterior and 
posterior parts of the neck. These slips of the 
sjrnovial and fibrous coverings might be sepa- 
rated from the bone sufficiently to allow of 
retraction to the extent of an inch or more, as 
might be seen in a preparation now in my pos- 
session. 

* The same position would be likely to occur if the 
fracture of the cervix, in this situation, were accompanied 
with a fr ac tur e se^f^arating the trochanteirs from the shaft of 
idle boofB.-'^Amihor. 
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N»nM|wiKiM Ilenco it appears that no one poaitkm of the 

limb can be considered as an mvanable atten- 
dant on fractures of the neck of the thigh-bone, 
even when they are accompanied with lacera- 
tion of the investing soft parts. Eversion of the 
foot, however, is almost alwa3r8 present when 
tlie fracture is in the neck only ; and when the 
limb assumes any other position, it seems to 
me that it might be fairly attributed to the 
direction niul scat of the fracture, and the pecu- 
liar laceration of the surrounding parts, which 
might take place at the time of the accident, 
or subscHiuontly to its occurrence. 

Uf» mm of Xhe inoroaso of pain which is experienced on 

\\\f twin Ml . , 11 

ii|Hm tiHAiinK |>cmhnir and rotatmg die limb, when the close 

<f>vi>ring« aix> torn through, arises principally 
frvHit tho friction of the serrated edges of the 
imturcil surtiiccs against tlie loose and inflamed 
{HHtion of tho ca|>sulc of the joint ; and not 
frt>m any ii\jury inflicted upon the s3riiovial and 
AhixMis miMiibrancs naturally investing the bone, 
as whm ihc'M membranes are not divided. 

YVi^j«\M fM- h <^tWn ha(>|Kns that cwpitus is not disco- 

«MM. V^ev^ «ven when tlie other sjpmpiomi are so 

HviiliM «s to kvM no ^kMibt of the existence of 

tdwcMM^ 11m is a«Me<Mnw to he atlnboted 
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more to the manner in which the examination 
is conducted than to the nature of these cases. 
I have frequently seen surgeons attempt to pro- 
duce crepitus without drawing the limb down 
tx> its natural position ; and, aft^ twisting it 
about for a considerable time, they have pro- 
nounced that crepitus could not be felt It is 
not to be expected that crepitus will be elicited 
by such a mode of examination. In order to en* 
able us to produce crepitus^ the limb should be 
6rst extended, with a view to bring the fractured 
surfaces into contact ; and then rotated, while 
the head of the bone is fixed in the acetabulum 
by means of the fingers. The surgeon should 
place one hand upon the head of the bone and 
the other upon the trochanter major; and should 
ptess the head of the bone back against the 
acetabulum, while the assistant extends the 
limb and gently rotates it. As far as I can find, 
Stti^geons had overlooked the important advan- 
tage which is gained by fixing the head of the 
bone. I am not aware of any author who 
mentions it, nor of any surgeon who practises 
it, except those who have received the idea 
eidier directly or indirectly from myself. Still, 
honpever, it must not be considered that crepitus 
might be discovered in every instance, even 
undar, /die most judicious examination. For^ in 
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me cases, it is impossible to command 
tlvic portion, so as to ensure sufficient aj 
tion of the fractured surfaces to allow of 
production of crepitus. The head of the bone 
might be turned round in its socket, so as to 
place the fractured surface of the pelvic portion 
of the neck out of the way of that portion which 
is attached to the trochanter ; and, when this 
happens, the latter will be brought into con- 
tact with a natural surface ; and consequently^ 
when the fractured surfaces are thus relatire^ 
placed, crepitus is not likely to be occasioi 
by rotating the limb, even when the head 
the bone is prevented from moving, There'if 
then, in my opinion, two reasons to be assigned 
for the occasional absence of this symptom, 
even when the limb is judiciously examined : 
1st. The great mobility of the head of the bohe, 
whose motions cannot always be controlled, 
especially in fat persons ; and, 2d. The conti 
of a natural and a fractured surfiice, which A 
" not allow of the production of the crepitui 
fracture. 
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Qnertion m to It is a question at present agitated, whether 

the poMibility . . ' . 

of producing in this variety of fracture, union of the fractured 

these ci»ra. siirfaccs can be cffeclcd, by the interposition of 

osseous matter ? The opinion which now very 
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commonly prevails, is, that a fracture of the 
neck of the thigh-bone, accompanied with con- 
siderable laceration, though it might not amount 
to a. complete division of the close coverings, 
cannot be made to unite by bone. This opinion, 
promulgated by a gentleman whose professional 
acquirements I shall always respect, has led 
surgeons, in general, to abandon these cases to 
the operation of Nature, and hence we find, 
that a very numerous class of accidents — so nu- 
merous, indeed, that our hospitals are seldom 
free from them — are regarded as beyond the 
reach of surgery. As I cannot subscribe to this 
opinion, nor to the practice of leaving such pa- 
tients to their fate, I shall, I hope, be excused 
for entering into this subject a little more mi- 
nutely, and for investigating, somewhat criti- 
cally, the arguments of that gentleman, who 
ii the principal supporter of the doctrine of 
son-union. 



When a fracture occurs in this situation, ThemodeSn 

which the he»a 

without laceration of the cloae coverings of the of the bone is 
cervix, the arteries which go to the head of the when the Vrac- 
bone through the substance of the neck, are, as p»nied with 
I have said, torn through, and the vessels which the m^reatmE 
prindpally supply the head, are, in such cases, ""^^ ™'** 
cpnveyed to it over the fracture in, the perios- 
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teum and reflected membrane ; but when the 
variety o( fracture now under consideration ex- 
i8t9> not only are the vesaels which pass to the 
head of the bone through the substance of the 
neck divided^ but also those which go to it in 
the periosteum and reflected membrane, in con* 
sequence of the laceration of these coverings; 
The state of the parts which is observed in these 
cases I have attempted to represent in the ac- 
companying ^agram. (Fig. d.) 
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circumstanced, by the vessels which pass into 
it through the ligamentum teres. We should 
hardly suppose, h priorij that these vessels are 
sufficient to support the vitality of the head of 
the bone. Experience, however, proves that 
they are sufficient for this purpose, since I have 
never heard of more than one instance, and I 
am not aware of any on record, in iitrhich the 
head of the bone sloughed, in consequence of a 
simple fracture of the neck.* 

We have here abundant evidence that the The prints 
head of the bone receives a sufficient quantity union in sir 

■ . - r • t 1 ABtleyCooper'a 

of nounshment tor its support ; and the next opinion. 
point to be considered is, whether it receives 
enough for the production of an osseous union* 
If I properly understand Sir Astley Cockier, he 
believes it almost, if not quite, physically im- 
passible, that bony union should be brought 
about in these cases ; and his principal reason 
for this opinion is drawn from the manner in 
which the pelvic portion is nourished, when 
there is a fracture of the neck in this situation, 
accompanied with extensive laceration of the 



mentioned to me by Mr. Brodie. It occurred 
III wliom he h^ an opportunity of examining after i 

I 2 
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coverings of the bone. He says^ ^' the 
principal reason which may be assign^ for the 
want of union of this firactlire^ is the absends of 
ossific action in the head of the thigh-bone, 
when separated from its cervix, its hfe being 
then solely supported by the Kgiamentmn teres, 
which has only a few minute vessels ramifying 
through it to the head of the bone.** 

tebnfof^ The vessels, however, which enter the head 
ttDd^iT^lmd^ of the bone in such cases, are not only sufficient 
^ZJSl ^aS^ to support its vitality, but are also adequate to 
^ the production of an osseous depodte ; as is 

evinced by the state of the fractured surface of 
the pelvic portion, in many of these cases, a 
considerable period afler the occurrence <^ the 
fracture. 

o^f^l^f^. Sir Astley Cooper, indeed, disputes this; but, 

^roWeST ^" ^^^ ^^^ ^^^^ paragraph, he says, *^ the can- 

' celli are rendei:ed firm and smooth by friction, 

as we see in other bones where their articular 

cartilages are absorbed, giving the surface the 

appearance of ivory."* 

u^TsirArt. ^^ ^^* passage be strictly examined, I think 

* In the fourth edition of his work on Dislocfttionsi Sir 
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It' will appear that Sir Astky here admits all 
tiiat is necessary for my present purpose, viz. 
that an osseous deposition does take place in 
the cancellous structure of the pelvic portion; 
otherwise we must infer, that friction alone is 
capable of increasing the density of bodies, so 
as to make those which are loose and cellular, * 
like the neck of the thigh-bone, firmer than 
their natural structure. This, however, I be- 
lieve, 13 not the case. I think it will be found - 
that friction is as little capable of rendering the 
cancellated structure of the neck of the thigh- 
4>onc " firm and smooth," so as to " give it the 

ipearance of ivory"; as it \s of increasing the i 
natural density of any other body whose parts 
are equally cellular and loosely connected. This 
appearance of the fractured surface can only 



Aitley states, that "there are upon the head of the bone 
jrery amall white spots like ivovy ;" and, ia the same edition, 
he says, " the fractured surface" of the pelvic portion " i* 
'iometimes partially coated with a ligaraento-cartila^noua 
deposite." I give Sir Astley's eitpressionB in the 1st and 4th 
editions of hia worl(, because the ideas conveyed in both, upoa 
this point, appear to me to he correct, thoug'h they differ & 
little from one another ; for, in some cases, ag'reatpart of the 
fracturedsurfaceof the head of the bone has " the appearance 
of ivory," and in others, only " small white spots like ivory" 
re seen, and in some the surface is merely covered with a 
ligamentous or a lig'amento-cartilaginoua deposite." 
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' trise from a deposition of bone ; which Sir 
Astley does not deny, by saying, that it is pro- 
duced by the same cause as that which gives 
rise to it " in other bones," " when their arti- 
cular cartilages are absorbed," I presume that 
few scientific surgeons will be disposed to di 
pute, that the dense structure which we si 
covering portions of the articular ends of a bone, 
in such cases, arises from an osseous deposition 
in the cancellated structure, and upon the sur- 
Jace of the denuded parts, from the arteries by 
which the bone is nourished ; and, if this be the 
case, why should we assign the production of a 
similar appearance of the fractured surface of 
the pelvic portion of the cervix feraoris to the 
operation of a cause which is incapable of pro- 
ducing it, when we see that it is effected in other 
situations by a natural process ? J 



lat 

4 



Independent of this fact, I see no sufficient 

which enWr the ^ 

headotthebon* rcasou to induce me to believe, that the same 
the ippenrance proccss which IS accomplished on the articular 
surfaces, might not go on in the head of thtfl 
thigh-bone when separated from the cervix^J 
and only connected to the acetabulum by the! 
intervention of the ligaraentum teres, by aal 
increased effort on the part of similar agents^ '] 
^ though it IB probable that this '* appearance o 
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ivory" will be more siowly brought about, in 
consequence of the vessels of the head of the 
bone being less numerous than those which 
supply tVie articular ends of the bone, where no 
iracture exists. 




I 



Let us pursiie the arguments in favour of the Further obMr- 
physical possibility of union a little further. Tounrfthe 

;,/ ■ ■ - possibility of 

. We see that splmtcrs of bone which are insu- booj union. 
lated, will accept of union in the same way as 
other parts, provided they are not deprived of 
their vitality ; and why should we deny this 
power to the head of the thigh-bone, which not 
only receives an adequate supply of blood for its 
support, but also for the production of an osseous 
deposition. Splinters of bone entirely detached, 
cao only be passive in the process of bony 
imion ; and, consequently, are placed under cir- 
cumstances much less favourable than the head 
of the tliigh-bone, which it will be seen is able 
to assist in its accomplishment. 

Sir Astley Cooper mentions two other causes, ot''«'''^ 
which also tend, though, in his opinion, in a 
minor degree, to prevent the consolidation of 
the' fractured ends by the interposition of callus ; 
namely, " want of proper apposition and the 
absence of continued pressure ;" to which he 
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might have added a fourth cause, want of rest ; 
but all these impediments are purely mechani- 
cal ; and consequently do not influence the ques- 
tion respecting the physical possibility of bony 
union, but are referable to the treatment, the 
inadequacy of which I shall hereafter attempt to 
demonstrate. 

Sir Astley has shown that, these cases do 
not commonly unite by bone, indeed, so seM 
dom does this take place, that he states, he 
has not yet seen a specimen suSicient to con- 
vince him that union by bone has ever been 
effected ; but if a single case of bony union can 
be produced, the possibility of its occurrence, 
which is all I here contend for, will be, oF 
course, at once established ; and then we nmsf' 
consider, that the common results are princi- 
pally to be attributed to the operation of causes, 
which are independent of the .vital state of the 
fractured ends of the bone. It will then appear, 
that our eminent countryman has amassed evi- 
dence demonstrative of a most important fact, 
viz. that the usual modes of managing these , 
cases are bad, and to their inadequacy we must 
principally refer the results which are usually 
observed. It will be seen that he has proved 
a I fractures do not com- 
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nioaly unite under wby of the ordinaiy plans 
of Ireatttient; the whole of the cases he has 
bnanght fiMrwaid, will serve to show this fact ; 
hat^' it is not to be inferred from these cases^ 
that these fractures cannot be united by bone 
under any treatment; nor should we do so, 
were he to add a thousand to the number; 
unless it were at the same time proved^ that the 
mechMiical impediments to union were eflfec- 
tually got over by the treatment adopted. 

Though Sir Astlqr has not^ I believe, yet SpKuneiM « 
seen a speamen sumaent to convince nun, that 
this variety of fracture has ever united by bone, 
there, are now four preparations which satisfy 
the minds of many other suigeons, that osseous 
unjuHi is occasionally produced. Diflferent modes 
of treatment were resorted to in the management 
of the patients, from whom these preparations 
were taken^ som^ of which^ however, it might 
be easily shown, were veiy imperfect; but, 
notwithstanding this, the fractures were found 
united afler death. 

■ 

m 

.,The first case I diall mention, was a patient ^,,2^^ 
d[. j|fr* Cribbs, Holbom, the history of which i^ngrtiff. 
isrgiivea as follows, by Mr. Langstaff, who has 
the pfn^iaration. 
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Tlie woman " was about 50 years of a 
wlieti tbe accident occurred. The foot was 
L'verted, and there was shortening of the limb 
at this time, and, after death, it was shorter i 
than the other full two inches and a half. She , 
was confined to bed nearly twelve months ; 
during the remainder of her life, which was 
ten years, she walked with crutches." 



" This" says Mr. Langstaff, (alluding to tbe 
bone in question, see Plate I) " is a specimen 
of fracture of the neck of the thigh-bone within 
the capsular ligament ; the principal part of 
the neck is absorbed ; tlie head and remaining 
portion of the neck were united principally by 
bone, and partly by a cartilaginous substance. 
The capsular ligament was immensely thickened 
and embraced the joint very closely. The car- 
Ltilaginous covering of the head of the bone and 
acetabulum had suffered partial absorption ; 
the internal surface of the capsular ligameBrlj 
was coated with lymph. 



" On making a section of the bone, it was 
evident that there had been a fracture of the 
reck, within the capsular ligament, and that 
union had taken place by osseous and cartila- 
ginous media. With a view of ascertaining 
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whether there was real osseous anion, the bone 
Was boiled many hours which discoloured it ; 
bat, by destroying all the animal matter, it satis- 
factorily [nroved the extent and firmness of the 
osseous connexion, and the vacant spaces which 
had been occupied with cartilaginous matter ; 
theses appearances are well exhibited in two 
drawings made shortly after the boiling.*'* 

Tbe particulars of Dr. Brulatour*s case will 
also be found in the same volume of the Medico- 
Chirurgical Transactions, stated as follows :-— 

* Dr. James, an English physician, forty-seven Dr^Bruittour 
years of age, in good health, was thrown from 
his horse on the 20th of March, 1 826. He fell 
directly upon the right great trochanter, but 
got up and walked a step or two, which occa- 
aiooed such acute pain in the hip-joint, that he 
hisbmtly fell again.** 

On examination immediately after the acci- 
dent, Dr. Brulatour observed the principal signs 
of fracture of the neck of the femur, such m 
sboftening of the affected limb ; turning out- 
HTBrds of the foot ; and a feeling of crepitation 
tnllie j<nnt, when counter-^extension was made. 

* fiiedko-CSiinirgrical Transactions, Vol. XIII. 
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" During the treatment of the case, the paticM 
was confined to his bed for two months, and for 

' ihe whole of that period, counter-extension wa* 
constantly kept up, so as to preserve the limb 

I its natural length. 



" On the 20th of May, the splints and 
dages were all taken off, and on the 30th^ 
the patient got up, and with the assistance of 
crutches, walked a little in the room. On the 
20th of June the crutches were put aside, and 
he walked with only the assistance of a cane. 
In August he was able to walk without any 
assistance, and subsequently recovered the full 
use of the limb." 



Dr. James died on the 22d of December, and 
upon inspecting the injured parts, the following 
appearances presented themselves. " 1. The 
capsule a little thickened. 2. The cotyloid 
cavity sound. 3. The inter articular ligament 
in a natural state. 4. The neck of the femur 
shortened ; from the bottom of the head to the 
top of the great trochanter was only four lines, 
and from the same point to the top of the small 
trochanter six lines, 5, An unequal line sur- 
rounded the neck, denoting the direction of the 
fracture. 6. At the bottom of the head of then 
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femur, and at the external and posterior part, 
considerable bony deposite liad taken place. A 
section of the bone was made in a line drawn 
from the centre of the head of the femur to tlie 
bottom of the great trochanter, so as perfectly 
to expose the callus. The line of bone indi- 
cated by the callus was smooth and polished as 
ivory. The line of callus denoted, also, that the 
bottom of the head of the femur had been broken 
at its superior and posterior parts." 

Mr. Chorley, of Leeds, kindly sent to me the 
following case, which was read, by his desire, at 
the London Medical Society. 



Mr. K. aged 72, in descending four steps Mr. Choricy'i 
from a neighbour's door, came suddenly on the 
pavement, and fell against the curb-stone, and 
was instantly so much hurt as to be unable to 
move from the place. 

Upon examination, the limb was found short- 
ened ; tVie right knee and foot were turned out- 
ward ; and the whole limb appeared loose, as if 
it had lost its support from the upper joint. 

The patient was carefully removed to his 
room, and placed on the sound side. Pillows 
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being placed between the limbs, so as to sup- 
port the leg and thigh, gentle extension was 
made, by means of a circular bandage con6ned 
to the limb immediately above the knee-joint, to 
which was attached a weight, so that it might 
act in a line parallel with the hip-joint. So 
plaster, a bandage, and splints, were applied 
press the fractured surfaces together. The pa- 
tient was kept in bed three weeks in this posi- 
tion, when, from excoriation, it became neces- 
sary to alter it. He was then placed upon his 
back, with the limb resting upon a double-in- 
clined plane. The dressings were occasionally 
tightened; and, at the end of six weeks, thd" 
jnchned plane was removed, and the limb was 
j"^ laid in the straight position on a bolster. Soon 
after this, he was carried daily to another room, 
and laid on a sofa ; in a little while, passive 
motion was allowed, the patient swinging the 
limb as he supported himself on crutches. This 
patient gradually regained the power of loco- 
motion ; and, at the expiration of seven months, 
walked so well that the " sceptJcai" thought 
that no such injury had taken place. 



1 
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Appeannces This gentleman died, twelve months after the 

t accident, from inflammation of the lungs, and 
on examining the hip, it was observed that the 
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tyumM cofmiig' W8S miited with the sh<>rt« 
ened neck of the bone, nearlj at the head. 
Here Nature had also thrown out broad ligc^ 
mentauB bands, one on each side of the jofnt. 
These were firmly united to the head of the 
bone,' and their breadth and extent may be dii^ 
tinctly traced on the head of the bone, (see 
Plate II. Fig. 1,) by the brown appearances 
there* obsenrable. The subject. of this accident 
was healthy. 

The upper third of the femur was taken out ; 
and, when the soft parts were removed, the head 
of the bone was seen depressed 'in a line with 
the shaft. The fracture was slightly oblique^ 
commencing at the upper part, close against 
the cartilaginous covering of the head of the 
bone, and extending downward and outward, 
so t3ts to terminate in a point at the lower sur- 
face of the neck, one inch from the cartilagi- 
nous covering of the head. The posterior sur- 
face of the shell of the tieck had the appearance 
of having been splintered, so as to make a part 
of the fractured end of the pelvic portion extend 
in one situation, a little external to the capsular 
ligament ; but it is worthy of remark, that that 
portion of the fractured end which might, by 
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some 9ui^;eon8, be considered to have extefnled ' 
external to tlie capsule, was not united. 

On making a longitudinal section of the hetd | 
and neck of the bone, (Fig. 2J the line of | 
fracture was distinctly marked by the callus 
which now united the opposing surfaces. The 1 
pelvic portion had been excavated, and had 
received the lower portion of the shell of the 
shortened neck near the middle of its fractured 
surface, where it was firmly united by an osseous^ | 
deposite. 

The following case I had an opportuotty a 
witnessing, during the life of tlie patient, throught] 
the kindness of Mr. Field. 



A woman, set. G3, healthy, and with both 
limbs of an equal length, was pushed dowotoV 
as she was walking in the street, on the2Jst 
of October, 182o, and fell upon the left side. 
She was taken up unable to bear upon the 
limb, and carried to St. Bartholomew's Hos- 
pital ; where she was admitted, it is believed, 
with a fracture of the cervix femoris, 
placed in a common bed, in the horizonta 
position ; but no attempt was made to unitol^ 



129 

the bone. As soon as she was able to leave the 
bed, aiifl walk with crutches, she was sent out 
of the hospital ; as the surgeon under whose care 
she was, did not expect that any beneBt would 
be obiained from the adoption of any of the 
usual modes of treatment. She now, five weeks 
after the accident, returned to the workhouse ; 
in which she had lived for some time previous 
to its occurrence. After the lapse of several 
weeks, she was able to bear upon the limb, 
and could ultimately walk without support, 
having free motion in the joint ; but, in con- 
sequence of the great retraction of the limb 
and eversion of the foot, she usually availed 
herself of the assistance of a stick, when in the 
act of prt^ression. 

Oq the 2l8t of December, 1827, she was 
again knocked down in the street, and now fell 
upon the right trochanter. She was carried to 
the workhouse, where I saw her with Mr. Field, 
three or four days after the accident ; and, on 
examining the limb, we discovered a fraeture 
of the neck of the right femur, with the limb 
retracted above an inch ; which was ascertained 
by a peculiar mode of measurement. No at- 
t^npt was made to unite the bone in this, any 
more than in the former instance. The woman 
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* fey in bed in the horizontal position, and die^'l 
19th of February, 1828. 

I saw this patient only once before her death, 
but Mr. Field politely offered me the inspeetioii I 
of the body, which I did, in the presence (^1 
himself, Mr. Searle, and my senior pupil, Mrt,i 
Martin. 

On cutting into the right hip-joint, a fractun 
of the neck of the femur was observed, witbl 
flakes of fibrin, coloured with the red particle! 
of the blood, extending from one fracturf 
extremity to the other. On opening the /e/j| 
capsule, it was thought that a similar injurlj 
had taken place in the neck of the left fetnui 
The upper thirds of both thigh-bones were noiM 
taken out, connected with their acctabula ; in! 
order that the particular state of the parts, o 
both sides, might be minutely examined. 



Upon carefully inspecting the parts tab 
from the right side, (see Plate III, Ftg. IJ 
I found several large flakes of fibrin loose^ 
adhering to the sides of the opposing ends e 
the bone, so as to form a weak bond of coA^fl 
nexion between them. In one part, this advei 
titious connecting medium had become strong 
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but was still somewhat coloured with the red 
particleB of the blood. The fracture extended 
tiirough the neck of the bone, in a direction 
downward and outward, commencing at the 
tipper part, where the head joins the neck, and 
terminating at the lower part in a point, about 
an inch from the cartilaginous covering of the 
bead. In one part, a portion of the reflected 
membrane, about half an inch wide, remained 
entire ; but was separated from the neck of the 
bone in such a manner, as not to prevent re- 
traction of the limb. The head of the bone was 
somewhat excavated ; and that portion of the 
neck attached to the trochanter, was partially 
absorbed ; especially where it was brought into 
itact with the internal surface of the upper 
part of the capsule. There was no soft sub- 
stance between the fractured surfaces. When 
the two portions of the bone were placed toge- 
ther, it was observed, that the cervix assumed 
its natural oblique line with respect to the shaft ; 
but, in consequence of the absorption which 
had taken place, the fi-actured surfaces could 
BOt be brought together at every point. 

The-neck of the left thigh-bone (Ftgs. 2, 3, 4J 
appeared to have been fractured within the cap- 
sule, but was now firmly united. The cervix 
k2 
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was nearly absorbed ; and the head was de3 
pressed, so as to come within about two hne^fl 
of the trochanter minor, to which it was unitedl 
at its base by a scnall short crutch of bone«l 
Strong broad bands of ligament (Fig. 3) werel 
seen connecting the pelvic portion of the boo© 
to the capsule, which had become thickened<| 
and much smaller than natural. There hacl 
been a very oblique fracture of the trochante 
major, but it was evident that this was quit< 
independent of the fracture of the neck of thas 
bone. The fracture of the trochanter was unitec 
without displacement, from which it might fc 
inferred, that there was but little laceration c 
the contiguous textures ; but the fracture of thi 
cervix was united with the head, about twat 
inches and a half below its natural situation gj 
which renders it probable that the close covei 
ings of the neck of the bone were nearly i 
quite divided at the time of the accident, 
subsequently to its occurrence. The anterioi 
part of the neck of the bone (Fig. 2) was r 
dercd smooth by the action of the tendon c 
the psoas magnus and iliacus internus. A poiy 
tion of the anterior part of the base of the neckl 
had also the appearance of having been fraol 
tured, and was pushed backward by the mechai 
nical action of this tendon upon it. 
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A longitudinal section of the head and neck 
.of the bone, (Fig. 4) showed, that the fracture 
had taken place close up against the head. 
The head of the bone, as in Mr. Chorley's case, 
-was excavated, and received the lower portion 
^of the shell of the neck, which was firmly 
united to it, near the middle of the fractured 
surface. The shell of the neck of the bone, 
which was united to the cancellated structure 
•of the head, maintained its natural appearance 
.and direction. The upper part of that portion 
^of the neck attached to the trochanter, also 
preserved its natural oblique line with respect to 
the shaft; and, when the distance between the 
shell of the upper and lower portion of the neck 
was measured, it was found to give the natural 
thickness of the neck of the bone ; which was 
ascertained by comparing it with the thickness 
of the cervix of the other femur at the same 
part. The callus, which united the opposing 
surfaces, had become cancellated in evciy part ; 
but the direction of the fracture could be seen 
by the situation of the shell of the trochanteral 
portion of the neck, when examined in diflFerent 
parts of its circumference. 

In looking at Mr. Chorley's preparation, obser^tion* 
some might be inclined to doubt, whether the cues. 
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fracture was entirely within the capsule. I be- I 
.lieve, however, that the splinter of the shell aim 
.the neck, which iff not united, and which no#] 
occupies a space, in which it is probable, that a I 
very small portion of it was external to the cap- 1 
aule at the time of the patient's death, wttJ 
altogether within the capsule at the time of thi 
accident ; but the head of the bone haviD< 
approached nearer the trochanters than naturSlJ 
during the treatment, this splinter, also bccadnafl 
displaced outward, and was ultimately made t 
.assume its present unnatural situation. Bdl 
in the other preparations which I have men- 
tioned, showing bony union, I am humbly of 
^opinion, and, in this opinion I am supported by 
•several eminent anatomists and surgeons, who 
are not prejudiced in favour of any opinion 
.upon this subject, tliat the breach of continuitjM 
•took place entirely within the joint. 



Opinions diffe- Somc gentlemen might argue, that the ap 
which th* "I?- pearances which these preparations presei 
respecting might be produced by disease.* I ha 

theae speci- or j 

mcna supposed 

—wvieiei. 

• It would seem, that some surgeons are determined not 
to admit, evea the possible occurrence of osseous union in 
these cases. In a convereation with an eminent surguoa 
who was a stanch supporter of tho doctrine of non-union, 1 J 
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however, seen any specimen vvliicb would 
clinu me to favour such an opinion ; and I would 
enquire, if disease was ever known to produce, 
suddenly, in a person, in every respect prcvi- 
pualy healthy, the symptoms of fracture of the 
cervix femoris ? 

Others will admit, that the bones were frac- 
tured in these specimens ; that the fractures 
were vfithin the joint ; and that the fractured 
ends are now united by bone ; but will not 
allow, that the fractures were attended with a 
division of the close coverings of the bone. 

laid, suppose jou were requested to see an old person who 
had met with an accident, such as we find commonly pro- 
duces fracture of tlie neck of the thig'h-bone, and upon very 
carefull;^ examining the injured limb, you should observe 
retraction to the extent of an inch or more, with eversion of 
the foot and all ttie other signs, whicli are described by Sir 
Astley Cooper, oa accompanyinjj fracture within the capsule 
of the hip-joint ; and that this patient, after a reasonable con- 
finement, in a position calculated Co keep the fractured parts 
properly applied to each other and at rest, should recover the 
free use and natural power of the limb, witliout shortening or 
any deformity ; and that, after death, the femur should exhi- 
bit very strung signs of having been fractured within tlie 
capsular ligament and re-united by bone, what would you say 
had been the nature of the accident? "Why," said ho, 
" I should say, thai the neck of the bone had never been 
fractured .'" 
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Whether these coverings were completely torn 
through or not, it is impossible to determine,, 
at this period ; nor is it probable that this cir-, 
cum3tance will be proved by any specimen, 
which might hereafter be brought forward ; for,,, 
in some cases, retraction, to the extent of ai^t 
inch or an inch and a half, might take place^^ 
without a complete division of the periosteuDO^ 
and reflected membrane. It seems to mc, how-:;] 
ever, that this degree of retraction could notn 
occur without considerable laceration of thes^,. 
coverings, and consequent displacement of thq.^ 
fractured portions of the bone. Now, consider- 
able shortening took place at an early period, 
in all the cases from which these specimens,j 
of bony union were taken, and consequently,.^ 
it might he fairly inferred, that the fractun 
were accompanied with great laceration, if notj 
complete division of the periosteum and re-,, 
fleeted membrane ; and I think it will he foundj] 
very difficult, if not impossible, to arrive at^ 
any conclusion, which would come nearer tpj 
positive proof, as to the extent of injury which^, 
might have been inflicted upon these coverings, \ 
in any future specimen of bony union, in this 
situation, that might be submitted to the in- 
spection of the profession. If, in any case of^ 
fracture of the neck of the thigh-bone within.. 
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the capsule, there should be retraction to the 
extent of an inch, or an incli and a half, as the 
immediate consequence of the fracture, and 
union by bone should be afterwards brought 
about without shortening of the limb, or any 
other deformity, it might always be said, " it 
cannot be proved that the fracture was attended 
with a complete division of these coverings," 
for they would now be founti^entire. Hence, 
it will be seen, that we are not likely to obtain 
any better evidence upon this subject, for many 
years, than that which we at present possess. 



that, under the employment of means which are ' 
found sufficient to prevent the operation of those juatifiBbie, 
causes to which might be attributed, in a great 
Incasure, as I shall attempt to prove, the fre- 
quent occurrence of non-union, union by bone 
does not take place, where the periosteum and 
reflected membrane are divided, we might then 
«ay, that when the fracture is so circumstanced, 
osseous union cannot be effected ; but till then, 
I am of opinion, with due deference to Sir 
Astley Cooper and others, that we have no 

• right to come to any such conclusion, even in 
these, which must be regarded as the worst, 

- cases that occur in the neck of the femur. 



138 



results might jq bclicvc, a Sufficient number of tacts to provi 

generally be ob- * , 

tained with j^at unioQ Cannot eenerally be produced iwi 

good treat- -o j r 

ment. these cases, when properly managed, will nevel 

be obtained, I have been led to this opinionl 
' by the consideration that, though the pea 

ostium and reflected membrane be completel| 
divided, and the head of the bone conscqucntl, 
deprived of the principal part of the nouris})) 
ment naturally sent to it ; a vascular commit 
iiication is again speedily re-established by tfa) 
production of organized matter, which, after | 
time, has the resemblance of ligament. Thi 
ligamentous substance is often found extending) 
in broad bands, from the head of the bone, to~i 
that portion of the neck which is attached to 
the trochanters or to the capsular ligament, 
with which it becomea firmly united. This soft 
substance also frequently exists between tlie 
fractured surfaces, filling up, in a great mea- 
sure, the breach of bony continuity ; and thus, 
it the same time that it prevents their further 
reparation, it assists in conveying nourishment 
to the pelvic portion. Where this soft union 
has taken place, it is probable that the head q 
the bone is nearly, perhaps quite as well noiij 
rishcd, as when a fracture exists without lacerg 
tion of the peripsteuni and rcflecttid membra^ 
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before any other vascular connexion is estab- 
lished between the fractured surfaces, than that 
which is given by these coverings. And, there- 
tore, if this be granted, as far as regards the 
supply of blood to the pelvic portion, fractures 
with laceration, very soon become placed under 
circumstances nearly as favourable for the pro- 
duction of callus, as where the close coverings 
kre not much torn — a fact, which it appears, 
^las been altogether overlooked by the support- 
Mrsof the doctrine of non-union ; and one which 
abtmgly militates against the opinion, that want 
of nourishment in the head of the bone, is the 
frincipal cause of these fractures having, hi- 
tjberto, been ho seldom found united. 



I It might be said, that if ligamentous matter objectiona to 
be formed between the fractured surfaces, it will 
jwevent the process of ossification. To this I 
would answer, that its presence is not more 
l^cly to impede the process of bony union in 
fractures of the cervix, than in those which are 
situated in the middle of the bone ; where it 
commonly exits in a tender state, at an early 
period after the occurrence of the accident, be- 
tween and around the fractured ends. 

■ When the fracture is recent, and situated in Anawcnai, 
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the middle of the bone, this adventitious con- 
necting medium is soon organized, but easily 
torn ; and appears to be little more than re- 
cently oi^anizcd fibrin, consisting principally 
of the remains of the clots of blood, with 
a plentiful supply of vessels shooting into it 
from the surfaces of the bone, and from the 
periosteum and medullary membrane. This 
medium assists in fixing the fractured ends of 
the bone, in these cases ; in forming a vascu- 
lar communication between them ; and is, at 
the same time, the substance in which the callus 
is, in a great measure, ultimately formed. From 
this, it might be inferred, that the interposition 
of this substance, in the recent state, between 
the opposing surfaces of the bone, when the 
fracture is in the cervix femoris, is not likely to 
prevent or impede the process of bony union ; 
but, on the contrary, to assist in no small degree, 
in closing the breach of continuity, by convey- 
ing nourishment to the pelvic portion ; fixtm 
which, and that which it derives through the 
vessels of the ligatnentum teres, this portion is 
enabled to form an osseous deposition. 



If the fractured ends are not prevented from 
moving upon each other, union by bone is not, 
on some occasions, effected when the fracture 
is in the middle of the femur. In these cases, 




141 

however, ligamentous, or ligamento-cartilagi- 
nous union is, as far as I can find, always pro- 
duced, when there is not any other substance, 
as muscle, &c. placed between the ends of the 
bone, so as to keep them separated from each 
other; and I have abundant evidence to shew 
that, under proper management, this ligamen- 
tous matter is absorbed, or converted into a 
state capable of receiving callus; and, though 
many months may have elapsed from the time 
of the accident, bony union is readily accom- 
plished. If, then, in the other parts of the 
bone, the ligamentous connecting medium does 
not, when it has become firm and tough, pre- 

' vent the ossific process from being completed, 
can any reason be assigned why it should do so, 
in every instance, when the fracture is in the 
neck of the bone where the same powers might 
be made to operate, though, perhaps, not in 
so great a degree, to effect its alteration or re- 
moval ; I think not ; and, if I am right in this 
opinion, it seems to me we ought not, in the pre- 
sent state of our knowledge, to abandon these 
cases, without first trying to produce bony 
union, even though they should have existed 

' several months. 
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n the frac- ^ot bring about union bv bone, in the rcceiit 

I [a m the " _ ■' ' 

nt state, state of the injury, wliere the fracture is at a 
distance from any joint ; when the system and 
the bone arc healthy, and there is nothing ei- 
isting between the fractured ends but the soft 
substance to which I have alluded ; and, I 
think, we shall be obliged, ere long, to come to 
the same conclusion with respect to fractures of 
the cervix femoris within the capsule ; as tiie 
soft medium formed between the opposite sur- 
faces, does not, iu my opinion, render these 
fractures essentially different from fractures 
which occur in other parts of the bone. 

The view, then, which I take of this subject, 
has led me to infer, that the physical condition 
of the fractured ends, upon which Sir Astley 
Cooper founds his principal argument in favour - 
of the opinion which he entertains, is not in 
itself sufficient to account for the, hitherto, 
almost constant occurrence of non-union, when 
the fracture is within the capsule of the hip-" 
joint. • 



Having attempted to shew, by cases and 
arguments, that there is no apparratt physical 
cause sufficient of itself, to prevent the process 
of osseous union in fracture of the cervix femoris ' 
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trithin the eaputc, I shall now consider, how 
fer its accomplishuicnt might be deemed ad- 
visable. 

When the powers of the limb and the walk "o'*''"'" 

' tie deemed 

of the persons who have Iiad fractures of the viBibieto 
neck of the thigh-bone united by ligament, are ""i"" "i ' 
observed, and compared with the powers of the 
limb and the facility of progression which are 
seen in those who have had union efFected by 
the interposition of callus ; doubts may arise in 
the minds of some surgeons, as to the propriety 
t^ attempting to produce bony union, in any 
case where the fracture is evidently within the 
capsule. We see, in some cases, in the former ' 
class, that the sufferers are able to walk, in the 
course of time, without any adventitious assist- 
ance, having that variety of lameness which is 
Called a drop, when the weight of the body is 
thrown upon the injured limb; but even this 
degree of power is not obtained for a long 
period after the accident. In other instances, 
the functions of the limb are so much impaired, 
in consequence of the injury sustained in the 
neck of the bone and surrounding parts, that 
the patients are never after able to walk without 
support. These persons experience great diffi- 
cult in the act of progression, and arc com- 
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\. monly Been hobbling about with the assiatana 

I of crutches. So we have seen, that the [icrsona^l 
in whom bony union had been produced a/ft 
considerable period before their death, were \ 
also able to walk with different degrees of faci- 
lity. Dr. James, whose case Dr. Brulatour ha»'| 
related, acquired the full use of his limb for » 
considerable time previous to his dissolution ^ 
which occurred about ten months after the j 

' accident. The gentleman from whom Mr, I 
Chorley obtained, his specimen had also freflr 1 
motion in the joint, and was able to walk with ' 
a slight limp, soon after the bone was united. 

' In these two cases, however, we see little more 
advantage obtained, than what we observe i 
some very rare instances, where the fractured I 
surfaces are connected by short ligament. In ] 
the other two which I have related, less benefit} I 
was observed. In Mr. LangstafTs case, 'the J 
patient could not walk without the assistance' [ 
of crutches, from the occurrence of the acci- 
dent to the period of her death ; which took- I 
place ten years afterwards. The woman, from J 
whom my preparation, showing bony unioO]^ I 
was taken, was able to move the limb witt\ 1 
facility, notwithstanding the head of the bona j 
was depressed, and so close to the shaft, as a&. | 
tually to rest, by the intervention of a very. 
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short ■ crutch, upon the trochanter minor; but, 
in consequence of the retraction of the limb, 
which had taken place, she was unable to walk 
without great lameness, and never attempted to 
go far, without availing herself of the support 
of a stick. Thus, it might be seen that, the 
four cases of bony union above detailed, prove 
very little more than the physical possibility of 
union by osseous matter. The evidence which 
they offer in favour of the superiority of bony 
union over ligamentous, is so small, that it can 
hardly be considered sufficient to induce us to 
recommend our patients to undergo that degree 
of confinement, which might be necessary for 
its accomplishment. 

But must we infer, from these cases, that no can no better 
better results can be obtained t I think, when those detailed 

, . , . !■ 1 r 1 be obtained! 

we enter into this subject a little turtber, we 
shall perceive that we have no right to come 
to this conclusion. What constitutes the im- 
perfection in these cases ? Evidently the de- 
formity of the limb, which is partly occasioned 
by the absorption of the neck of the bone. 
Absorption of a great part of the neck of the 
bone is found to have taken place in all those 
cases of fracture where the patient survived for 
a year or two after the accrdent ; whether union 



i taken place by the intervention of Iigainent~l 
or callus. 



coDaequenc 
this part? 



lishorwning Are we then to consider absorption of the 

of the cervix to . , f^ 

be eonaidered cervix femoris, 85 a necessary consequence of 
fracture of this part ? I presume not. I am 
strongly induced to believe, that shortening of 
the neck of the bone will be found to be the 
result of the irritation which is occasioned in 
the injured parts, by the frequent motion and 
unnatural pressure, which are allowed to take 
place in these cases ; and which none of the 
usual modes of treatment is calculated to pre- 
vent. We find in other situations, that if the 
end, or a portion of a bone, projects in such a 
manner as to be a source of constant irritation, 
either to itself or to the surrounding soft parts, 
it is generally acted upon by the absorbents, till 
the irritating points arc removed. This we ob- 
serve in the sawn extremity of a bone left after 
amputation. We see the same thing frequently 
in fractures of the middle of a bone, when the 
fractured ends overlap, and sometimes even in 
the edge of the acetabulum (see Plate VII. 
Fig. 1,); and I cannot discover any rcas<m 
sufficient to lead me to suppose, that the ab- 
sorption of the neck of the thigh-bone takes 
place fix>m any other cause than that which we 
find gives rise to absorption of bone in other 
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sRuRtJons ; viz. the irritation which it occasions ; 
and which is kept up for a long, but indefinite 
period, in consequence of the frequent motion 
of the fractured ends upon one another, and 
upon the surrounding soft parts, for want of 
proper treatment. Hence we might infer, that 
the degree of absorption of the neck of the 
thigh-bone, will generally be in proportion to 
the degree and continuance of the irritation pro- 
duced in the substance of the bone, and in the 
joint, by the unnatural motion and pressure of 
the fi-actured ends ; and as the trochanteral por- 
tion of the neck is capable of producing the 
greatest mischief, this portion always suffers 
most from the process of absorption. 



Sorption of the cervix femoris is not a necessary thisaubjtct. 
result of a fracture of this part, but is commonly: 
produced, in consequence of the irritation which 
is kept up in the fractured portions of the bone 
and in the joint, especially in and by that por- 
tion of the neck whose movements are most 
injurious, viz. that whieli Is attached to the 
shaft, it will be seen that, if the fractured sur- 
faces were brought together, and kept at rest, 
such irritation would not take place ; and, there- 
fore, that absorption of the neck might be pre- 
l2 
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vented by any contrivance, capable of fixing tfi 
broken ends of tlie bane, so as to prevent them 1 
from moving upon each other. According to ■] 
this view of the subject, we might conclude, 
that absorption of the neck of the bone is pro- j 
bably referable to the imperfection of the treat- 
ment usually resorted to as a remote cause; I 
and not to any law of nature peculiar to this 1 
part. 



Whftti! 



gb! It might, in opposition, be argued, that if | 

^where abgQrptJon of the neck of the bone takes place, 
'^'" in consequence of the irritation which it is i 
allowed to keep up, how does it happen that 
there is, in some instances, as much absorption 
where union is effected by bone, as, where the 
parts are only connected by the intervention of 
ligament? In answer to this, I should say, that 
there is no proof that osseous union did not 
take place in all the specimens yet obtained, 
notwithstanding the resistance offered by mo- 
tion and displacement; and, as there is reason 
to suppose that motion of the fractured parts 
was not prevented during the treatment of the 
patients from whom the specimens were taken, 
any more than displacement, it might be in- 
ferred that, as the same causes were allowed to 
operate, they would be followed by the same 
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consequences in these casca, as in those where 
union by bone has not been effected, till the 
parts became fixed upon one another, either by 
very short ligament, or by callus. Bony union 
might have taken place at different periods 
after the accident ; and, in proportion to the du- 
ration of the Interval between the occurrence of 
the accident, and the fixed condition of the 
fractured portions, we might expect would be, 
in most cases, the degree of absorption of the 
neck of the bone. We are not certain, however, 
what length of time elapsed in any of the four 
cases I have mentioned, before consolidation 
of the bone was completed ; and, therefore, we 
cannot say how far the degree of absorption, 
which is observed in the different specimens, 
corresponds with the length of the periods in 
which relative motion of the opposing ends 
was allowed. I may or may not be right, in 
supposing that absorption of the cervix femoris 
is referable to the operation of the same causes, 
whether the fracture be united by a deposition 
of bone or ligament; but this is a point which 
future experience will probably decide. It also 
remains to be determined, whether absorption of 
the neck of the femur goes on after bony union 
is completed. We know it sometimes occa- 
sions the removal of nearly the whole of the 
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neck of the bone, where no injury has been* 
sustained ; and I see no reason to think, that it 
might not, now and then, do so after the union 
of a fracture of this part. From this, it will 
appear, that we are unable to state whether the 
absorption of the neck, in the examples of bony 
union adduced, took place subsequently to the 
completion of the ossific process, or before the 
fractured ends were fixed. I am rather inclined, 
however, to the latter supposition. 

After having considered this subject with' 
much attention, I have not been able to discover 
any argument, which would militate against 
the opinion that I am disposed to entertain; 
viz. that absorption of the neck of the femur, 
which occurs after fractures within the capsule, 
is not a necessary consequence of a fracture 
of this part ; but is, in the specimens already 
examined, bony as well as ligamentous, proba- 
bly, to be attributed to the imperfection of the 
treatment adopted, rather than to any law of 
nature peculiar to the cervix of the femur. 
The accuracy or inaccuracy of this opinion, 
however, can only be shown by specimens 
procured from persons who have been treated 
in such a manner as to insure a perfect state 
of quietude during the proceis of union ; for, 
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if we have ever so many cases in which union 
has been produced without shortening or other 
deformity, we cannot determine this point by 
them during the life of the patient ; as we have 
still to learn the precise situation of the frac- 
ture, as well as the kind of union which had 
taken place ; which can only be ascertained by 
a minute inspection of the parts after death. 

The absence of direct and convincing evi- F"ctiireaof(h 

^ _ cervix femoria 

dcnce upon this subject, it will be seen, is no should not be 

■^ J ' - . abflDdoncd tUl 

argument against the propriety of attemptmg proper memu 
to unite any case of fracture of the neck of the ployed. 
femur ; for such is the nature of these injuries, 
that, I believe, it is sometimes impossible to 
discover the exact situation and direction of 
the fracture ; without subjecting the patient to 
such an examination as would be by no means 
warrantable. The strongest advocates for the 
opinion, that fractures of the cervix, within the 
capsule, will not unite by bone, when accom- 
panied with laceration of the close coverings, 
readily admit that, if the fracture be external 
to the capsule, or partly within and partly with- 
out, osseous union might be produced ; and the 
patient recover with a useful limb. Unless, 
therefore, it can be shown that these three ac- 
cidents can be readily distinguished, in every 
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instance, from one another, it is evident, from 
these gentlemen's own statements, that no frac- 
ture of the cervix should ever be abandoned till 
proper means have been employed, for a rea- I 
sonable length of time, with a view to produce j 
consolidation of the bone. 



It is probable 
that bony 
union might 
be frequently 



It might be doubted, by some, whether union 
by bone, in a fracture of the cervix femoris, 
can take place, when frequent motion of the 
fractured parts is allowed. This, however, is 
nothing more than what we see in fractures 
situated in the middle of the bone. If the 
fractured ends did not commonly coalesce by 
the intervention of callus, in spite of this im- 
pediment, I believe, we should not, with the 
ordinary means, be able to produce union in 
one case out of fifty, even when the fracture 
is in the middle of a bone ; but, as the parts 
are less perfectly nourished and supported by 
the surrounding textures when the fracture is 
iu the neck of the femur, than when in the 
shaft, I conceive the influence of motion will 
be in the same proportion more injurious j and . 
this appears to me to be the principal reason 
why we have hitherto so rarely met with union 
in fractures of the cervix femoris when situated 
within the capsule. The fact that non-union 
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occasioiialty occurs in the middle of a bone, as 
the irsvlt of motion of the fractured ends, is 
soflkiciit to riiow that the operation of tbe^ 
same caoK alone might prevent union ; and, 
under tbe peculiar circumstances of the parts, 
would be likely to do so, in most instances, 
when die fracture is in the neck of the femur ; 
and tbe fiMst, which is abundantly obvious to my 
mind, of bcmy union having taken place in the 
neck^ when the fracture was within the capsule, 
in opposition to the unfavourable nature of the 
treatment, tends strongly to prove, that if the 
fractured surfaces were kept in apposition and 
at rest, such union would be frequently ob- 
tained. 

From what I have myself observed, and fipom Causes oi non 
what I have been able to collect from the ob- ^*«^ ^^ ^ 

seryations* 

servations of others, I am led to believe, that 
the causes of non-union, in fractures of the 
description above-mentioned, are four : 1st. A 
diminution in the quantity of blood sent to 
the pelvic portion of the bone ; 2d, absence of 
continued pressure ; 3d, want of apposition ; 
and, 4th, want of rest. The first of these is 
inseparable from the nature of these cases, but^ 
in my opinion, is to be regarded as the least 
important ; for, though this will have an influ- 



ence in retarding the uniting process, as I Jiave 
above stated, I believe that there is now sufii- 
ciont proof to lead to the conclusion, that it is 
not in itself sufficient to prevent osseous union 
from being accomplished. The other three 
causes are referable to the treatment ; and, if 
it can be shown that we are in possession (^ 
mechanical means, by the judicious employ- 
ment of which, apposition, pressure, and rest, 
might be maintained for any length of time, 
these three causes, it is evident, will be at once 
removed ; and, as union by bone now and then 
takes place, notwithstanding the operation 
these three causes, we might, it seems to rae» 
reasonably expect, that it will be very gcneralljKi 
produced, where the treatment is such as 
prevent their occurrence. 



UnTikvounble 

results miglit 
Bometimes oc- 
cur under the 



I do not wish it to be inferred, that we shall' 
not sometimes meet with cases of non-union 
in the neck of the bone, even where the best 
means have been employed ; but Such instances, 
I think it will be found, will occur principally^ 
where the system is extremely ^eak, as wej 
now and then see it in very old persons ; 
where the patient is unmanageable, and wim 
not steadily adhere to our directions ; where 
there is some disease of tlic constitution 



ce 
en 
of- 

le* ^^H 



disease of the bone, or of the soft parts by 
which it is surrounded. These causes, how- 
ever, would operate against the production of 
osseous union in any other part of the bone as 
well as in the cervix. 



Before I 

practice of abandoning fractures of the cervix ' 
within the capsule, surgeons, who support it, 
must prove satisfactorily that the patient can 
derive no advantage from mechanical means; 
they must also show that there are unequivocal 
symptoms by which a fracture of this part of 
the bone might be distinguished, in every in- 
stance, from one external to the joint. If there 
be any such signs I have not been able to 
ascertain them. I know of none which are 
not occasionally fallacious, nor do I believe that 
any such exist ; or, at best, any sufficiently 
marked, to be, in every instance, palpable to 
the senses even of the most scientific and ex- 
perienced surgeons. If this be the case — if 
sut^eons, who support the doctrine of non- 
union, cannot point out some well-marked and 
infallible sign or signs which invariably accom- 
pany fractures within the joint, and are not 
observed in those external to it, or in those 
which are partly within and partly external. 
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their practice must be sometimes at variani 
with their principles — they must occasionally 
abandon cases which, from their own showing, 
admit of cure ; and confine patients for whom, 
according to their reasoning, nothing beneficial' 
can be done. Suppose, however, it were granted 
that fractures within the capsule can at all times 
he distinguished from all other fractures which)' 
occur in the neck of the bone ; and that, wheiV 
the fracture is within the joint, bony union can-i 
not be produced under the most judicious em- 
ployment of the best mechanical contrivances, ' 
is there any good reason why these accidents 
should be abandoned as entirely irremediable ? 
If there he any, I confess I cannot see it, 



For the last eight years, I have been accuse 
tomed to say in my lectures, and elsewhere;, 
that the practice of leaving patients to their-' 
fate, who are supposed to have fi-actures of 
the neck of the thigh-bone within the capsule, 
is, in my opinion, bad. If these fractures 
could not be united by osseous matter, is there 
any reason why the apposing ends should not 
be connected by a layer of short ligament, 



i 

■eiM 
jir-^ 



extending: from one fractured surface to the 
other ? When I had not evidence sufficient to 
convince me of the possibility of bony union 
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being effected, 1 always endeavoured to incul- 
cate, that a mode of treatnieut whicli would 
give the fractured sui'faces a fair chance of coa- 
lescing, would be almost sure to benefit the 
patient; for, if bony union were not produced, 
union by short ligament would, in the worst 
cases, in all probability, be accomplished ; and 
the patient so injured, would thus be enabled 
to get about witli that degree of facility which 
we see in the most favourable results that have 
been obtained by any of the ordinary means. 
In corroboration of this opinion, I might state 
that, as faT as I have been able to discover, 
those persons who have recovered 'sufficiently 
to walk with the assistance of a stick, and oc- 
■^sionally short distances without even this 
1 aid, have had union effected in this way, (see 
\ Plate IV. Fig. 1) or by a deposition of callus ; 
Tbut nothing has been said, that I know of, 
l^bout the propriety of attempting to produce 
union of this fracture by short ligament, even 
why those gentlemen who contend that bony 
Ijinion never takes place. Hence, we find that 
■Jthe fractured surfaces are allowed to separate 
■jrom one another, where the close coverings 
Tare divided, as far as the capsular ligament and 
rihe quadratus femoris will allow; and, though 
the fractured ends are connected by ligament 
in such cases, the ligament is commonly so 
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long, that tliP limb is very little better than! 
would be were no connecting medium effused i;l 
for, when the weight of the body is throw 
upon the limb, it must necessarily drop towardl 
the ground, till the capsular ligament or thel 
muscle I have mentioned is put upon the stretchi I 
and, consequently, patients so circumstanced I 
are rarely able to walk, during the remainder 
of their lives, without the assistance of cnitchffl 



' If, on the contrary, the fractured surfxia 
■ were kept in close apposition, and at rest, it I 
probable that, in cases where osseous uni<JI 
could not bt! effected, the fractured surfaci 
would be firmly held together by a layer 
ligamentous matter interposed between thett 
inistead of callus; and if, in such cases, the 
tient were confined a sufficient length of tim^ 
this would acquire so much strength as 
prevent the broken ends of the bone from s^ 
parating in any considerable degree, even when 
the weight of the body is thrown upon thtJ 
Jjmb. Even supposing then, it should, in thi^ 
Course of time, be found that bony union canS 
not generally be effected, if we can produce ' 
Union by short ligament, what shall we gain? 
We shall prevent that horrible lameness which . 
is the result of the worst of these injuries. I 6tim 
not say that any patient, in whom short ligi 
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nion has been produced, will be likely 
to have tlie use of the bmb as perfect as before 
the accident ; but, I am disposed to believe 
that, we shall so far restore it, as to enable him 
to walk with but little impediment. The facility 
of moving the limb will be proportionate to 
the shortness and density of the ligament, con- 
necting the broken ends of the bone; and, as 
these qualities will render the ligament pro- 
portionably strong, it is to be expected that the 
power of the limb will be in the same degree 
restored. 

A erreat obiect in such cases would be, to The strength of 

° ■' the connecting 

have the lieament as strong as possible : and, lieament of 

° , » r ' ' great import. 

for this purpose, it would be necessary to con- o""^"- 
fine the patient nearly or quite as long as one 
might expect would be requisite in order to ef- 
fect union by bone. The ligament which unites 
fractures of the patella is thin, and usually gives 
way a little when the patient bends the limb, 
even after a confinement of six or eight weeks ; 
but this is more particularly the case if the 
patient is suffered to move the limb too early. 
The same thing occurs in fractures of the ole- 
cranon united by ligament ; but in both these 
situations the ligament, though thin, is capable 
of resisting the ordinary action of the muscles. 
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From this wc should infer, that llie ligament,! 
which would be effused between the brokcq^l 
ends of the bone when the fracture is in th% 
neck of the femur, would be able to support th^fl 
weight of the body, and much more, withoutjr 
yielding ; for here we should find the ligament,! 
much larger than that which connects the twQjI 
portions of a fractured patella ; it would alsa 
be acted upon in that manner which woulf^ 
enable it to oppose the greatest resistance tq^l 
the superincumbent weight. The hgament, in^l 
some instances is nearly equal in diameter I 
the neck of the thigh-bone, or rather to the 
surfaces between which it is placed; and, as the 
weight of the body has no tendency to cause 
the ends of the bone to separate in a line witlnl 
the neck, but to make them pass each other ift[| 
the transverse direction, the ligament is situated*! 
in the most favourable manner to resist thai 
forces that tend to make it yield. Hence we<\ 
might infer, that a bone thus united would be- I 
nearly as strong, though not so steady and. I 
manageable, as it would be if the bond of unioni J 
were osseous. By treating patients, therefore,, I 
in such a manner as would favour union by 
bone, wc should give them every advantage 
which it is in our power to offer; for, in the 
worst cases, wc might expect that, sliould bony. 
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t take place, short ligamentous would 
be obtained, and thus they would, at all events, 
be much benefited by the judicious employment 
of proper mechanical contrivances. 

From these considerations I conclude, that inference. 
. the practice of leaving fractures, which are sup- 
posed to be within the synovial capsule, to Na- 
ture, even presuming that they were easily ascer- 
tained and could not be united by bone, is one 
which, in the present state of our knowledge, is 
not scientific ; and, therefore, ought not to be 
followed. 



I 



By this conclusion, however, I wish it to cm^Bra. 
be understood, that I am far from casting any ^^^1°^ fh^ 
blame upon those who have given an opposite "cidents. 
opinion. Sir Astley Cooper has said, that he 
was induced to aoandon the usual modes of 
treatment followed in cases of this description, 
because he had not met with any which, in his 
opinion, had been beneficial. He was led to do 
this the more readily from the belief, that the 
principal cause of failure was referable to the 
particular condition of the injured parts ; but 
as it is now shown that we have mc^ns, by 
which the evils, accompanying the use of the 
old . mechanical contrivances, can be prevented, 
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and that, whether the union effected be osseoaS^ 
or by the intervention of ligament, patients de- 
rive great advantage from the employment oj'j 
the new, he will be perfectly justified in recooM | 
mending their adoption. 



Sue. 4, — Fractures of the Neck of the Thigh*. 1 
Bone external to the Capsule, ivitkout any I 
considerable Laceration of the Periosteum. 



Dt two! 

I 



which these 
fractures oc- 
cur, aai their 



Fractures of the neck of the thigh-bone extemtd I 
to the capsule might, as I have said, be divided!, 1 
into two kinds, dependent upon the degree of J 
injury sustained by the soft parts attached to I 
this part of the bone^ 

Fractures external to the capsule / 
occur most commonly in persons \ 
under fifty years of age, but they 
not unfrequently happen in old per- 
sons. Fractures within the capsule 
which are met with in old people, often result I 
from very slight causes ; this may, also, happen, I 
in them, when the fracture is external to th<tl 
capsule ; but those which take place external. F 
to the capsule, in persons under fifty years of 
age, whose bones have not become weakened 




by absorption, are usually produced by grCflt 
violence ; such as violent falls upon the trochan- 
ter major; the passage of laden carriages over 
the pelvis ; or other forces, as blows, &c. ope- 
rating indirectly upon this part of the bone. 

When the fracture is not attended with lace- * 
ration, the symptoms are so similar to those 
which are observed when the bone is broken 
within the capsule, without any Considerable 
injury to the close coverings, that it will be 
found, in many cases, exceedingly difficult to 
distinguish them from one another. The best 
surgeons sometimes fail in their diagnosis as 
to the situation of the fracture ; and I am not 
acquainted with any symptoms accompanying 
this accident which are, in every instance, suf- 
ficiently marked to enable the scientific surgeon 
to say that the fracture is external to the cap- 
sule. The symptoms of this injury are some- 
times altogether very obscure. I have known 
it overlooked, and the patient considered to 
have laboured under the effects of a contusion 
of the soft parts in the vicinity of the joint. 
I was once present during the Inspection of 
a mad who died of disease of the heart, about 
two months after he received an injury at the 
cpper part of the thigh, in whom there was 
h2 
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id a fracture of this description, which n 
discovered tilt after his decease 
' the hmb was several times examined by a very 
I able surgeon in this town. The periosteum 
^ was torn only in a very slight degree; and, 
r consequently, the fractured portions were held 
I'so close together, that the head and shaft of 
'"the bone moved simultaneously when the limb. J 
' was rotated, therefore no crepitus was felt^J 
I There was a trifling difference in the length c 
[the two limbs, and the foot was a little evertedj] 
' The shortening which existed was produced bjfe 
f^the alteration in the direction of the neck ( 
["the bone ; which was slightly depressed, and! 
\ driven a little way into the cancellated structure 
of the trochanter major. The tumefaction of 
r the limb is usually greater than when the irac- 
, ture is within the capsule ; and there is some- 
times ecchymosis. These are the only signs that 
' I have noticed in this accident, differing from 
. those which accompany similar injuries in the 
joint, and these will be found often fallacious. , 



Keck aotne- 
titnea driven 
Into the tro- 



Sometimes the neck of the bone i3 broka 
off at its junction with the shaft, and driven, q 
considerable way, into the cancellated structure 
of the great trochanter ; (see Plate IV. F 
and remains firmly locked there for a considei 
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able time. The symptoms of fracture of the 
neck of the bone thus situated, are not such as 
.will enable us to decide, with certainty, in all 
•cases, upon what part of the cervix is broken. 
More or less shortening of the limb, pain at the 
upper and inner part of the thigh and behind 
•the troctumter, more or less tumefaction soon 
after the accident, great diminution of power in 
the limb, and absolute lameness, are the only 
symptoms which are likely to occur, till the 
neck of the bone is disengaged from the tro- 
chanter, so as to move independently of it ; and 
' then the crepitus of fracture might, also, com- 
monly be felt when the limb is rotated or bent 
•upon the pelvis. 

It appears to me, that the only way in which Cmun of thi 
these fractures can be produced, so as to drive 
the neck of the bone into the substance of the 
shaft, is by falls upon the trochanter major, or 
: by some force which will operate in the same 
direction. 



I am disposed to think, that it is in these PenonswUi 

, , firactureof i 

cases, or in those which are unattended • with neck of the 

nmr tonwtii 

laceration of the contiguous texture, whether abtetowiok 
' the fracture be within or external to the cap- poet. 
, sttle^ or where the fracture is incomplete, that 
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jiatients arc able to walk immediately after the 
accident with some assistance ; such as the sup- 
port of a stick or the arm of another person, or, 
even, in some instances, without any advcnti- I 
tious aid, as occurred in the following oase. 

, Mrs. Shaftoe, one of the sisters of Guy's Ho»' | 
pital, Eet. 62, fell off the eurb-stone, as she was 
passing over London Bridge, on the 21st of 
December, 1822, and pitched upon the stcoies 
in the carriage-way. The force of the blow 
was principally received upon the outer and 
posterior part of the trochanter major. She 
was picked up by persons who saw the acci- 
dent, and was able to walk, by holding a gen- 
tleman's arm, as far as the top of St. Thomas's j 
Street in the Borough, (a distance of about i 
three hundred yards,) but not without great I 
pain and limping. From the top of St. Tho- ^ 
mas's Street to the gates leading into Guy's 
Hospital (about one hundred yards) she walked 
ivUkout assistance. Here she found her limb 
give way, and she was unable to walk any fur- 
ther. She was carried from this into the hos- 
pital and placed in bed. 



Mr. Key saw her immediately after she was J 
brought iuio the house, and examined the Kmb, I 
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but did not discover the fracture. Sir Astley 
Cooper examined the limb, also, on the next 
day, and was of opinion that there was no frae- 
ture. The whole of the incoovenience she felt 
was at this time referred to the upper and inner 
part of the thigh, and the hollow behind the 
trochanter major. She could bend the iimb 
upon the pelvis ; and though, when left to it- 
self, the Umb became slightly everted, she was 
able to roll it inward, so as to bring it to what 
might be called its supine position. As these 
g^itlemen did not discover that there was a 
fracture, we might suppose that the usual strong 
signs of fracture of the cervix femoris, viz, ever- 
sion of the foot, retraction of the limb, and 
crepitus, did not then exist, or, at least, were 
not strongly marked. 



On the 7th of January, 1823, I exammed 
the limb by her desire, and found that the bone 
was fractured through the neck ; which I dis- 
covered by rolling the limb inward, and bend- 
ing it upon the pelvis. In this way crepitus was 
DOW easily produced. Sir Astley Cooper saw 
the woman again the same day after me, felt 
the crepitus, and corroborated my opinion, as 
to the existence of a fracture in the cervix, but 
conaidercd that it was external to the capsule. 
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She had been permitted to move about in bed, 
and to have her bed made at pleasure for seven- 
teen days ; which circumstances were sufficient 
to account tor the alteration which had taken 
place in the condition of the fracture. 

My notes do not state that any thing was 
done for this woman with a view to keep the 
parts quiet or in apposition, till the 17th of 
January — twenty-seven days from the date of 
the accident ; but, if I recollect right, the limb : 
was placed upon the common fracture-bos for.f | 
a few days after the fracture was discovered.;- 
This was removed, in consequence of the in- 
convenience which she experienced from it, 
and that which I invented for fractures, &c. of ^ 
the lower extremities substituted. This appa- 
ratus, though not intended for fractures of the 
neck of the thigh-bone, promised more advan- ■» 
tages in these cases than any contrivance that ' 
I had then seen employed. 



Before the apparatus was appUed, the limb 
was lying in the extended position, and retracted 
about an inch. The foot was everted. Crepi- ' 
tus could easily be produced. The limb could 
be brought down to its proper length with faci- 
lity by extension, but it was again retracted as 
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soon as the extending tbrco was discontinued. 
The apparatus was worn, with the limb in the 
straight position, from the 17th January to the 
12th of the following March. Its use was now 
discontinued, as 1 considered the fracture was 
united, though not without shortening of the 
limb.* 

Occasionally, the cancellated structure of the Kec't<rft''e 
trochanter major becomes absorbed subsequent- t™^'*™!"^ 

■* ' into a cavity. 

ly to the injury ; and afterwards the neck of the 
bone is partly received into the excavation. 
There is a case mentioned in Sir Astlcy Cooper's 
work, in which this took place. The fracture 
was produced by a twist of the limb without 
falling. 



*' TliiB voman lived several years after the accident ; and 
vas able to walk about with facility, without a stick or any 
other assistance, though not without limping, in consequence 
of the shortened state of the limb. After her death. Sir 
Aatley Cooper obtained the upper part of the thigh-bone ; and 
he has stated to me in conversation, that the bone is consoli- 
dated, that the cervix is abBOrbeil, and, that there is no ap- 
pearaoce of callus. From the lasX observation, I infer, that 
the callus has become cancellated. 1 have not learned at 
what part of the cervix the fracture appeared, upon inepection, 
to have taken place. 
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\ Sic. 5. — Fractures of the Cervix Femorit^m 
external to the Capsule, with great laceran I 
tion of the surrounding Parts. )| 

The symptoms which accompany this varicl^ 
of fracture, arc much more strongly 
marked, than tltosc which are ob- ( 

, served when the fracture is not 

^ attended with any considerable la- 

I ceration of the softer textures ; and, 
for the most pare are very similar in some iwl 
jBtancea, to those which accompany fractures offl 

< the cervix within the capsule, attended 

I laceration of the close coverings. The em 
sion and retraction of the limb are very i 
dent ; but the degree of shortening is usually 
pFoportionate to the degree of laceration ; i 
this variety of fracture, however, it is commonf^l 
from half an inch to an inch — seldom exceeding 
an inch. The cause of the retraction being ' 
greater in fractures of this description, which oc- 

' cur within the capsule, than in those which are 
external to it, will probably be found to depend 
upon the state of the parts which surround the 
bone in the two situations. Wit 
the bone is surrounded only by the periosteum 
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reflected mumbranc ; but, at the root of 
Qeck, where fractures external to the capsule 
usually occur, the bone is surrounded and 
protected by the dense fibres of the capsulitr 
^Igament, which is inserted into it at this part, 
(Uid is very seldom entirely torn through. In 
ftddition to the symptoms which attend a frac- 
tilre within, ike capsule accompanied with lace- 
jation of the close coverings, viz, eversion of 
Jhe foot — retraction of the limb, &c, we have 
in this variety, generally considerable tume- 1 
^ctiou of the surrounding parts, accompanied 
with ecchymosis. This very rarely occurs when ' 
rlUac fracture is entirely within the synovial 
/taembrane. Pain produced by rotating the ' 
Unib is common to fractures within, and to 
'jthoac which are external to the capsule ; but it 
j^ much more severe when the fracture is ex*' ] 
^mal to, than when it is. within the joiirt. 
.Ilie reason of this is evident. When the frae- 
Iftire is external, the broken ends of the bone 
prick and lacerate the muscles with which they , 
come in contact, and which are exceedingly 
sensible when they are inflamed; but when 
the fracture is within the ligament, the broken 
ends of the bone rub against the synovial mem- 
brane, which possesses much less sensibility 
than the muscles. The difference in the de- 
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^-greeof swelling, too, might be easily accoai 
I ted for upon scientific principles. The fon 
which produces fractures within the ligamei 
r is often trifling, when compared to that which^ 
usually occasions fractures external to it. Tli^I 
swelling which comes on in the first variety, 
confined, for the most part, within the cavilg\ 
of the joint ; but in the second, the swelling 
diffused. Sometimes the whole of the thigh iii 
much enlarged, in consequence of cxtravasatioSt 
I of blood, and in consequence of inflammatii 
I accompanied with an effusion of fibrin 
serum. These fractures, as I have said, occur] 
most frequently in persons below fifty years 
■age, but they are not uncommonly met with ii 
persons very far advanced in years ; thougt^ 
from the peculiar alteration in the structure of 
the neck of the bone, which frequently obtains 
in very old people, and by which it is rendered 
weaker, especially near the head, the fractui 
of the cervix in them is usually within the join! 
Crepitus, might almost always be felt with faci- 
lity, when the fracture is external to the cap- 
sular ligament and loose ; but, when it is en- 
tirely within, it cannot be elicited, somctimi 
even by the most judicious surgeons 
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sionally accompanied with inversion of the foot. 
In these cases the fracture of the cervix has 
been found comphcatcd with fracture of the tro- 
chanter. Mr. Guthrie, in a paper pubhshed in 
volume xiii. of the Medico-Chirurgical Trans- 
actions, has detailed an instance, which tends 
to illustrate the causes which give rise to this 
position of the limb. 

" Sarah Gibson, Kt. 90, fell, on the 9th of c»w. 
January, from a high stool on which she was 
sitting, upon the left hip, and, being a heavy 
woman, suffered considerable injury. I saw her, 
two days afterwards, with Mr. Dillon of Judd 
Street, and found the marks of considerable con- 
tusion having been sustained by the part, which 
was very painful and swelled. The limb was 
rather more than half an inch shorter than the 
other, and the great toe turned inwards, in a 
manner sufficiently marked, although not quite 
so decidedly as in a case of dislocation. The 
limb was moveable in every direction, but these 
motions were attended with considerable pain, 
and it could be easily extended to the same 
length as the other. No crepitus could be dis- 
tinguished. The patient died on the 22d of 
February, forty-four days after the accident, 
and, on dissection, a fracture was discovered 
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external to the capsular li^menl. The little 
trochanter was broken oft', and \vith it the at- 
tachment of the psoas and iliacus muscles; 
The head and neck of the femur were separated 
from the shaft by a diagonal fracture, extending 
from the upp^r and outer part of the trochan- 
ter major to the trochanter minor, so as to 
leave the insertions of the pyriformis, gemellnSj' , 
obturator externus and intcmus, and quadratus^ 
with the head and neck of the bone. The 
gluteus medios formed a bond of union at the. 
upper part of the trochanter major, between the. 
broken pieces, retaining them in contact. The ; 
capsular ligament was not injured, and no steps 
whatever appeared to have been commenced 
to repair the mischief which had been com- 
mitted." 



In the 25th volume of the Edinburgh Mcdi—'^ 
cal and Surgical Journal, Mr. Symc has related •; 
a case of fracture of the cervix, which was j 
companied with inversion of the foot. In this 1 
case, which occurred in a man between fiO and| | 
60 years of age, " the limb was shortened more ( 
than an inch, the knee being bent over the < 
sound one, and the great toe resting on the in- 
step of the other foot. The trochanter major 
was higher up and more forward than natural. 
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and uny movement excited excessive pain.** 

The injury was occasioned by a fall upon the side. i 

The man died a. fortnight after the accident, " in 

consequence of inflammation in the lungs^ and 

most ext^isive sloughing on the sacrum.** 

^^ On dissection,! found the capsular ligament 
entire, but two fractures beyond ; one detaching 
the neck where beginning to spring from the 
shaft, the other running obliquely downward 
and inward through the trochanters, so as to 
detach the posterior part of the greater, and the 
whole of the lesser in one piece from the body 
ef the bone.** 

The dissection of a case very similar to that 
which occurred to Mr. Syme, and which was 
also attended with inversion of the foot, is de* 
tailed by Mr. Stanley in Part ii. of Volume xiii. 
of the Medico-Chirurgical Transactions. 

Fractures of the cervix femoris are very often ^V^"^ p^' 

^ witfain, and 

partly within and partly external to the capsule ; v^ ^'^'^ 

/^~>v but the symptoms which denote 

/ \y^ ^^ existence of fractures of this 

\ jf description are usually so vague^ 

\ y that the surgeon will often be 

I I , obliged to confess himself unable 

I ' to determine, as to the precise si- 
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r tuation and direction of the fracture. It is gra* 
P tifving, however, to observe, that uncertaint|| 
P in any case of fracture of tlie cervix need i 
influence the treatment, which it will be consji 
dered proper to adopt. But, though it will I 
Been that all fractures of the neck of the thighj 
I bone require the same mechanical trcatmeofii 
I yet, it is probable, that those which are extei 
I nal to the capsule, and those which are ] 
within and partly external to it, will be i 
to require less time for the accomplishment <] 
osseous union, than those which are entirely 
within the synovial membrane. Hence it ap- 
pears, that it will be advisable, in every instance, 
to investigate very carefully all the circum- 
stances accompanying fractures of this part of 
the bone, in order to form an accurate diagnosis ii 
for, if we are not satisfied as to the situatioi 
and nature of the fracture, the patient might be>l 
confined some time longer than necessary ; o|g,J 
on the contrary, he may be allowed to use his|| 
limb too soon. The latter evil should alwayaa 
be avoided, by confining the patient, as long s 
might be advisable for his safety, under anyJ 
circumstances ; and the first, as frequently as i 
the symptoms will enable us to decide with 
certainty. 
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Occasionally, the irritation produced by frac- SJTJTthe 
tur^ at die r6bt of the cervix fenioris, has, ^^^f^^. 
under the ti^udt inbdes of treatment, destroyed 
the {iiAtiifent. The prognosis, however, in these 
cases, tnight >lmo8t always bie favourable. If 
the treatment be good, fractures external to the 
cApsule, and those which are partly withih and 
pstttly external, unite readily by bone ; and, I 
believe, tnight be made to do so without short- 
ening, or deformity of any kind, except where 
the hoftiA is muc3h shattered. 



Sbc. 6. — Fractures of the Trochanter 

Mqjor. 

Fractures of the trochanter major are some- Causes of frM- 

; tore at this part 

times produced by fells upon it ; by blows, &c. of the bone. 
The fracture is occasionally trans- ^ /~\ J***^^^,^ 

1^ •' f\^ J fracture of the 

verse; separating the trochanter A'^ /^ trochanter ma- 
close to its junction with the neck, 
without being accompanied with 
any injury to this part. 




When there is no considerable laceration of Symptoms. 
the close covering of the bone, the fractured 

N 
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surfeccB remain in contact, and const-qiTertt! 
the symptoms arc sometimes obscure, crepitol 
cannot easily be felt ; and the injury reqaires" 
more minute investigation, in order to discover 
the existence of the fracture ; but, if the frac- 
ture be attended with a division of the soft parts 
immediately surrounding the bone, the trochan- 
ter becomes drawn up upon the dorsum of t 
ilium, by the action of the gluteus medius i 
minimus muscles ; and then the nature of t 
accident is very readily ascertained. TTie i 
chanter might be moved in different direction^ 
independently of the shaft ; and when the frac- 
tured surfaces of the upper and lower portions 
of the bone are brought into contact, crepitosl 
might be readily produced, by moving 
trochanter, so as to make them rub upon eacl 
other. The surgeon might also elicit crepitus 
by holding the trochanter firmly in his hand, 
while an assistant rotates and moves the limb 
in different directions. The foot might or might 
not be everted in these caScs, so that the posi^n 
tion of the foot cannot be regarded as a sym|!| 
torn of any importance. The length of i 
limb is natural. 



?han- 
f i^H 

^tioQ^^I 
frac- 
tions 
pittt^^H 

eacH^H 
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' Oblique fractures of the trochanter 
Mght pass through the bone in dif- 
ferent directions, and might also be 
accompanied with more or less la- 
ceration of the parts by which the 
bone is surrounded. Some diffi- 
culty has been experienced by very able sur- 
geons in discovering oblique fractures of this 
part of the femur. I suspect, however, that 
this has arisen, more from the absence of any 
good report of the symptoms by which they 
are attended, than from the nature of these 
accidents. 




Oblique frac- 
tures of the 
trochuittr ma- 



When the fracture extends downward and SymptomsTI 
backward, the broken portion is in some in- 
Etances drawn backwards towards the tuberosity 
of the ischium, where it might be easily felt 
through the integuments ; if the fracture extends 
downward and forward,'the broken part might 
be forced in the opposite direction; but, in 
whatever direction the separated portion is 
placed, it might be readily moved, independently 
of the shaft of the bone ; and crepitus might be 
easily produced when the fractured surfaces are 
brought together, in the manner I have just 
described. If there be no laceration of the 
fibrous covering, there will be no separation of 
n2 
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the fractured portions ; and conaeqiiently, 
such cases, a more minute examination will 
* required, in order to discover the nature of th8 
injury. In all cases, the degree of separation of 
the fractured surfaces will be influenced by the 
direction of the fracture, and by the degree of 
laceration of the softer textures, which surround 
the fractured parts. Numbedness of the limb 
ia a symptom which is observed in some of 
these injuries. There is also pain referred to^ 
' the seat of fracture, and more or less tui 
faction of the integuments, occasioned by the^ 
mischief inflicted upon this part of the limb. 
The pain is increased by the sitting posture. 
Abduction, adduction, and rotation of the limb, 
also, in most instances, increase the patient's 
sufferings ; and, if he be desired to perform 
these varied movements himself, he sometimes 
finds that he is incapable of moving the hmb 
' in any direction, without more or less additional 
pain. The foot may or may not be everted ; 
' but the limb is neither shortened or lengthened 
in consequence of the existence of a fracture of 
the trochanter, unaccompanied with a fracture 
in any other part of the bone. < J 



Mreof Fracture of the trochanter major might, a^ 

rochanter - . , i i ■ i r c 

r, with has been said, be attended vritn a iracture ot 
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the oeck of the bone, either within /'~^ frMtotcofUw 

UiQ capsule or external to it; or 
with a fracture which extends 
partly within and partly external 
to the capsule. 

.When this happens^ there are, in addition to symptoiM. 
tliase symptoms which are observed when the 
trochanter only is broken off^ the signs which 
have been described as accompanying fractures 
of the neck of the bone. The symptoms which 
indicate the fracture of the cervix vary in some 
respects, according to its particular situation, 
and the state of the injured parts ; and are also 
somewhat modified by the existence of the 
fracture of the trochanter. The patient has 
less power in the limb when both these injuries 
have been produced, than when either of them 
exists alone. The limb feels shattered about 
the joint, and when the fractures are attended 
with considerable laceration of the contiguous 
parts, he has scarcely power to move it at all. 
In one case which I saw, the trochanter was 
split into several pieces. The injury occurred 
in an old man« who died a few days after the 
accident, in consequence of the complicated 
mischief which he had sustained at the upper 
part of the limb, viz. a comminuted fracture of 



i 
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the trochanter, and a fracture of the cervix fe^ i 
moris. These injuries have been sometime* 
erroneously considered as fractures of the tro^ ] 
chanter only. 

e Occasionally, fractures of the trochanter ma- J 
jor pass through the femur, so as to divide the J 
neck of the bone and the trochanter from the J 
shaft, these two parts remaining naturally cot>^ J 
Tiected. In these cases, the fracture is situated | 
between the trochanter minor and the lower J 
part of the root of the neck, some- 
times taking one direction, and ^ 
sometimes another. 




When a fracture, thus situated, 
is accompanied with laceration, 
the lower portion might be considerably re- 
tracted, producing an appearance of shortening, 
more or less extensive. Crepitus might be ea- 
sily produced by fixing the trochanter, while 
as assistant extends (if necessary) the limb, 
and rotates it. I think it will generally be 
found, that all power of bending the limb is 
lost ; also of abducting and adducting it. If 
the fracture be downward and forward, and 
not attended with laceration, u 
that the patient will be able to 



I 
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considerably. In one case whieh appeared to 
be of this description, the fracture of the tro- 
chanter was produced by a fall backward ; but 
in what way the force acted, ao as to break 
the bone at this part, I am at a loss to deter- 
inine. The man, who was 70 years of age, 
■jfras in the act of drawing a sack of flour from 
a number of others, with a view to place it on 
the tracks, made use of to convey the reple- 
nished sacks from one part of the chamber to 
another, 8tc. and, while exerting himself for 
this purpose, his foot slipped, and he fell back- 
ward ; the result was, an oblique fracture of the 
femur, apparently above the small trochanter, 
which divided the large trochanter and neck of 
the bone from the shaft. 



The prognosis in fractures of the trochanter PrognoMa u 

^ " fmetuTEi oTthl 

major is favourable ; whether attended with a trochanter. 
fracture of the neck of the bone or not, we may 
anticipate that union will usually take place ; 
and, where there is no comminutioa, I am of 
opinion, with proper management, union might 
be effected in the majority of cases, without any 
noticeable deformity of the limb. Now and 
then, the injury sustained is so great as to des- 



trqjr life, especially in old people. 
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Sec. 7. — Fractures just below the Trochanter 
Minor. 



I 



Fractures of the femur, just below the trochan- 
ter minor, like all other fractures external to the 
capsule of the joint, occur at all periods of lifey 
and are produced by the same causes, variously 
applied, which give rise to fracture in other parts 
of the bone. 



r 



When a fracture exists in this situation, the 
upper portion of the bone is commonly some- 
what abducted ; and is also drawn forwards, or, 
in other words, bent upon the pelvis ; so much 
so, often in loose fractures, as to form nearly a 
right angle with the lower portion. The cause 
of this position of the upper fragment, is evi- 
dently the contraction of the flexors and ab- 
ductors of the thigh. The lower portion of 
the bone is commonly drawn up beneath the 
upper, sometimes several inches, (see Plate V. 
f^g. 2) giving rise to the most distressing 
pain ; and if the two portions are suffered to 
unite in these positions, the result is often one 
of the worst varieties of deformity that take 
place in consequence of fractures of the thigh. 



I 
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When the fracture passes through the bone 
downward and backward^ (see Plate V. Fig. 1) 
the deformity is not commonly so great as when 
it takes any other direction. In this variety^ 
which is seldom met with^ the lower portion of 
the bone lies anterior to the upper portion. 
Pnefematural motion might be easily felt^ also 
cr^pitus^ when the fractured surfaces are brought 
together^ and made to rub upon eacb other. 

Fractures of the femur^ in this situation^ Prognorfi. 
admit of being united with the greatest facility ; 
and without the least deformity of any kind. 



# 
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Treatment of Fractures op the Upper 
Third of the Thigh-Bonb. 



dWrvatjona. I shall now proceed to consider the treatment j 
of the various fractures, the causes, symptonis, i 
and nature of which 1 have endeavoured to lay | 
before my readers in the preceding sections. 



The modes of treatment that have been, from 
time to time, resorted to for the union of frac- 
tures of the upper third of the thigh-bone, are 
so numerous that it would take volumes to 
give a particular account of them. It appears 
to me, however, that the different plans and 
contrivances now commonly advised, possess as 
many advantages as any which have been hi- 
therto recommended. By giving some account, 
therefore, of these, I shall do all, upon this 
subject, that is likely to be useful to the prac- 1 
tical surgeon ; and all that is necessary to put 1 
the junior members of the profession in pos- 
session of a knowledge of the inadequacy of 
the practice which is still recommended and 
pursued. 




' what has been said, within these few 
years, ujion the treatment of fractures of the 
upper third of the thigh-bone, I fear that any 
observations which I might be able to make 
upon it will not be favourably received. At 
the risk, however, of beitig thought tedious, I 
venture to bring this hacknied subject again 
under consideration ; for, though it has occu- 
pied 80 large a share of tlie attention of sci- 
entific men, I find the usual results of these 
accidents are still opprobria to the profession. 
Every surgeon, who knows any thing of prac- 
tice, is aware that patients, with fractures of 
the cervix within the capsule of the hip-joint, 
when managed in the ordinary way, do not 
recover the natural use of the limb. They al- 
most always riae from their beds, often after 
many months of suffering and confinement, 
without union of the bone — generally without 
even the production of an useful ligamentous 
union; and are for the most part, doomed, tor 
the remainder of their existence, to hobble 
about, if at all, with the assistance of crutches, 
oc some other mechanical support ; that though 
union by bone often takes place when the frac- 
ture is in the neck external to the capsule, or at 
the iul*»'ior part of the trochanter below the 
neck, or when it is just below the trochanter 



mmor, yet the results in all these cases are, after 
long and severe suffering, usually deformity of 
the limb, and consequent lameness. The de- 
formity, in some instances, is not very great; 
but cases of union without deformity, when the 
fracture is in either of these situations, are very 
rarely seen. It might be said, that more or less 
deformity is a general occurrence. I have never 
seen an instance of fracture of the neck, or of 
the trochanter below the neck, accompanied 
with laceration sufficient to allow the ends of 
the bone to ovelap, united by the employment 
of any of the usual means, without considerable 
retraction of the limb ; and, generally, more or 
less eversion of the foot. When the fracture is 
just below the trochanter minor, the retraction 
is sometimes not less than seven or eight inches ; 
accompanied with an angular displacement of 
the fractured parts, now and then so great, that 
it has been deemed expedient, in orderto enable 
the patient to walk again, to cut down upon 
and amputate the projecling end of the upper 
portion of the bone. It might be supposed that, 
such results happen only in the practice of 
surgeons who do not know their profession. 
This I deny. The worst case of deformity I 
ever saw, after a fracture below the trochanter 
minor, occurred in the practice of a surgeon 



I 
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inthiB- town, who is well known to the public, 
and who stands very high in his profession. 
Speaking of tliis injury, Sir A. Cooper says, 
" it is a difficult accident to manage, and mise- 
rable distortion is the consequence, if it be ill 
treated." Not only, howevier, do we find non- 
umon, great deformity, and consequent claudi- 
cation, result from fractures of the upper third 
of the bone ; but on some occasions, the irrita- 
tion produced by the ragged ends of the bone, 
pricking and tearing the soft parts with which 
they come in contact, is so great as to destroy 
the patient. Surely these are evils, the causes 
of which require to be investigated a little more. 
Do they arise from the nature of these injuries? 
or do they arise from the imperfection of the 
treatment resorted to for their cure ? Before 
these questions can be determined, it will be ne- 
cessary to consider the usual plans of treatment, 
in order to ascertain how far they are capable of 
answering the indications which these accidents 
present ; and if it can be demonstrated that the 
diflFerent contrivances commonly employed do 
not answer them, it will be evident, that we 
ought not to expect, from their use, any other 
results than those which we observe; and if, 
on the contrary, it can be shown that there are 
means in existence, by which union without 



190 

deformity can easily be obtained ; 
seen, that the usual consequences of these ac- 
cidents should not be attributed to any thing' 
particular in the physical condition of the in- 
jured parts, but to the imperfection of the means 
by which their cure is attempted. 



The treatment which the fractures I have ' 
mentioned require, in order to arrive at success-, 
ful terminations, is so similar, in many respects, i 
that I have been induced to arrange them under i 
one head, viz. fractures of the upper third of. 
the thigh-bone. The management of fractures 
of the cervix femorisj however, differs, in somei 
minor particulars, from that which it will be i 
advisable to have recourse to for fractures of | 
the trochanter major, and for those which f 
occur below the trochanter minor. I shalljll 
therefore, first speak of the treatment of frac- F 
tures of the cervix ; and then proceed to point t' 
out the ordinary treatment and differences 'I 
which it will be proper to observe in the ma-r 
nagement of fractures of the trochanter major; 
and those which are met with just below the 
trochanter minor. 
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■ usual Modes nf treating Frac- 
tures of the Cervix Femoris. 

The principal part of the treatment of frac- ' 
tures of the cervix femoris is mechanical, whe- 
ther the fracture be within or external to the 
joint; and in order to understand the imperfec- 
tions of the usual plans of treating these cases, 
it is desirable to notice the indications which 
should be answered by mechanical means, with 
a view to bring about useful union of the 
bones. These arc, 1st, to keep the limb of its 
natural length ; 2d, to keep the limb in the 
bent position ; 3d, to prevent eversion or inver- 
sion of the foot ; 4th, to keep the trochanter a 
little raised ; Sfh, to keep the fractured surfaces 
in close apposition ; 6th, to prevent the frac- 
tured surfaces from moving upon each other. 
These indications are so self-evident, that I 
believe it would be superfluous to offer any 
comment upon them: they are so important, 
tooj that unless they are fulfilled, it will be in 
vain for us to expect that our cases will ter- 
minate favourably. 



1 



I shall now enquire, how far any of the 
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modes of treatment, commonly resorted to, are , 
capable of answering these indications. In per- 
forming this part of my duty, which I would ' 
willingly pass over, I would be understood, not 
to contend against men, but against doctrines 
and plans, when they appear to me to be in- 
consistent with the soundest principles of sur- 
gical science. 



the short 



I 



I have seen the short splints, as they are 
called, sometimes employed in the treatment 
of fractures of the neck of the ihigh-bone ; but 
I cannot suppose that they are ever used, by 
persons who have any knowledge of the ana- 
tomy of the parts, vwith a view to benefit the 
patient ; I shall, therefore, say nothing; further* 
respecting them in this place. 



^°^^^f The double-inclined plane, or common 

the double-In- r ' "■ — 

^j^incd pime. ture-box, is frequently made use of in the 
treatment of these injuries; but I cannot help 
thinking, that this apparatus is wholly inappli- 
cable in the management of such cases, if it be^ 
the surgeon's intention to benefit the patient by, 
the employment of mechanical means. 




When this apparatus is used, it is placet 
under the limb, upon the bed or mattress ; andl 
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made to retain the leg and thigh in the bent 
position, and to keep the foot upright. Thus, 
the whole of the limb, below the fracture, is 
effectually supported; but what influence has 
this contrivance upon the upper portion of the 
bone, which moves simultaneously with the 
pelvis ? — does it prevent the movements of the 
pelvis? No; it has no influence upon this part 
of the body, which might be considered advan- 
tageousj consequently, none which is calculated 
to restrain the movements of the upper portion 
of the bone. The pelvis is allowed to move 
freely, independently of the apparatus and of 
the limb ; and, as long as this is permitted, the 
pelvic portion of the fractured thigh-bone can- 
not be kept at rest. 



This apparatus not only does not prevent 
motion of the fractured parts, but also fails to 
prevent the fragments from passing each other ; 
and, consequently, faih to prevent shortening of 
the limb. This will be immediately perceived, 
when it is considered that the nates sink into 
the bed or mattress; and, at the same time 
with the whole trtink, gravitate towards the 
foot, while the apparatus, and all that part of 
the limb below the fracture, remain stationary, 
j.or as they were first placed. 
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Again, this apparatus does not keep tHI 
fractured surfaces in close apposition ; for, 
the pelvis and the apparatus are unconnectedi; 
and as the pelvic portion of the bone movdl 

I simultaneously with the pelvis, there must, con> 
sequentty, be a greater or less degree of sepa;^ 
ration produced between the broken ends of th( 
bone in one direction or another, or more 61 
less stretching of the soft parts by which th( 
may happen to be connected ; and this separa- 

' tion of the fractured surfaces, or this stretching 

[ of the soft parts, must be proportionate to the 
extent of motion given to the pelvis, from what 

I ever cause that motion might be effected. Iti 
might be said, that a belt placed round ttiii 

I pelvis, or a splint applied to the outer side df j 
the limb, would have the effect of keeping the 
fractured surfaces together. This would, in- 
deed, be the case, if retraction were prevented ; 
but, as the fractured surfaces are allowed to 
pass each other, a belt or sphnt thus applied, 
would be likely to, and I have no doubt, often 
does, force the serrated edges of the fractured 
ends against the inflamed capsule of the joint; 
and thus produce a degree of suffering which 

. can rarely be borne by the patient. The pain 
occasioned by these means, when the injury U 
in the recent state, is often very great; as 1 



le 

1 



repeatedly witnessed in the practice of 
ivturgeons who are accustomed to employ half 
I jpeasures. 



From what I have said, I think, it will appear, 
that the double-inclined plane, or iracture-box, 
is not calculated to answer the indications above- 

»ifletailed. It does not atford a steady support to 
Jibe trochanter, so as to keep that part of the 
limb in its natural position ; it does not prevent 
retraction of the limb ; it does not keep the 
fractured surfaces in close apposition ; it does 
not prevent the fractured ends from moving 
upon each other ; it gives the surgeon no com- 
mand over the fractured ends of tlie bone ; and, 
Cfmsequently, he who can obtain no better 
means, ought not to be considered answerable 
for the result of a single case, because his ef- 
fOTts are resisted by mechanical forces, over 
ffhich be has no control. 



also, much resorted to, whose principal effects 
f shall now mention. One of these is recom- 
piended by Desault, and the other by Boyer. 
F.JVben the treatment, advised by either of these 
gentlemenj is adopted, the limb is placed in the 
straight position. 

o'2 
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When Desault's splint is employed, the ban^^ 
(a, F^g. b,) which is intended to exert itti 
influence upon the tuberosity of the ischium,, 
shifls its situation, so as to lie between it andl 
the upper part of the thigh, where it soon gets 
into a roll, which causes much pain ; and, if 
its operation be continued in such a manner as 
'to have the effect for which it is applied, tti 
often occasions ulceration, and sometimes gan-J 
grene. The difficulty of acting upon the tuber- 
osity is much greater in women than -in men, in 
consequence of the greater quantity of cellular 
and adipose substance, which is generally found 
in females about this part. This band, when ex- 
erting its influence, acts upon the large vessel 
the thigh, and gives rise to considerable tumej 
tion of the limb, unless great care be taken to 
support it by means of a bandage from the toes 
' to the groin. It passes, too, over the fractured 
part, and during the inflammatory stage of tl 
injury, produces so much pain, that its operatit 
cannot be borne. The action of the band which 
is placed upon the foot is, also, sometimes very 
injurious. This frequently occasions gangre- 
nous spots, which are sometimes so large, as 
to denude a considerable portion of the tendo- 
achillis, and of the tendons of the extensor 
muscles of the toes. The tendons, in some in- 
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stoDces, slough, and the bones which they are 
destined to act upon remain motionless. The 
irritation occasioned by this plan is, in some 
cases, so great as to destroy the patient. 

Boyer's apparatus, (Fig, c,) which is con- 
sidered an improvement upon Desault's, ia 
open to the same objections, though not in so 
great a degree. This apparatus might appear to 
some surgeons very applicable in the manage- 
ment of fractures of the cervix femoris ; but, 
when its action is minutely considered, I think 
it will be perceived, that it cannot answer the 
indications that have been mentioned. Boyer 
endeavoured to make the thigh-strap (a) of his 
apparatus, so that it should not slip off from j 
the tuberosity of the ischium. I believe, how- 
ever, that those who have seen it employed, will 
be able to bear testimony, that it does not main- 
tain the situation which it was intended to oc- 
cupy. This strap, like Dcsault's bandage, gets 
oft' the tuberosity of the ischium, and lies upon 
the upper and inner part of the thigh, where it 
compresses the large vessels, and acts upon the 
fractured part. Hence arises tumefaction of the 
limb ; and as long as there Is any active inflam- 
mation in the scat of injury, so much paio is 
occasioned in the fracture, by extending the | 
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limb with this contrivance, that the influence of 
the thigh-strap cannot be borne, in a manner 
calculated to enable the surgeon to keep the 
hmb of its proper length. Boycr was sensible 
of this evil ; and he, therefore, recommends the 
adoption of means which do not extend the 
limb, while the fracture is in the recent state. 

The contrivance recommended by Desault, 
and that by Boyer, not only give the patient 
great inconvenience, but are, also, very ineffi- 
cient. It will be seen, that when Boyer's 
apparatus is employed, the counter-extending 
band or strap, acting obliquely upon the up- 
per and inner part of the thigh, is calculated 
to force the pelvic portion of the bone upward 
out of its natural position ; its action, too, tends 
to force the shaft of the bone outward, and to 
press the soft parts between the fractured sur- 
faces. It might he said that the shaft of the 
bone is not forced outward when Desault's 
splint is used, though the operation of this 
splint has a tendency to impel it away irotBi 
the pelvis ; because there is a bandage passed 
round the pelvis, which might be made to 
counteract this effect of the thigh-strap, and 
thus keep the shaft of the bone in a proper 
line; but though a bandage placed round the I 
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'jxjivis, in the manner pointed out by Desault 
would counteract, in this respect, the oblique 
thigh-strap ; yet, I presume, its operation would 
be seldom beneficial ; for as the limb is not 
kept extended to its proper length, the fractured 
surface of the trochanteral j)ortion of the neck 
Would often be brought into contact with the 
soft parts ; and, therefore, instead of assisting 
nature in the production of union, the bandage 
would have the effect of irritating the patient, 

'without any probabihty of benefiting him, even, | 

■if he should be able to bear the pain which it 

^bccasions. 

Boyer's apparatus keeps the foot upright, but inference. 
it does not properly answer any other indica- 
tion ; and I cannot perceive that this one, or 
any other which I have noticed, is effectually 
answered by the plan which Desault recom- 
mends. It seems to me, that any advantages 
which are obtained by these modes of treat- 
ment, are more than counterbalanced by the 
[I'fevils which they occasion. 

1 Such are the contrivances that are, at the oiMetvaUonij 
present day, employed, with a view to restore 
to patients who have fracture of the cervix 
femoris, the use of their limbs. I have seen a 
great variety, but I am not aware of any splint 
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or fracture-box, commonly resorted to, wblcfe 
t^ers more advantage than those I have Thea- 
tioned. Is it, then, to be wondered at, that wei 
meet with so many cases of non-union in tliuj 
situation ? 1 think, on the contrary, that it i 
rather surprising, that union takes place as fr^ 
quently as it does, even in fractures external t 
the capsule. 



After trying unsuccessfully various splints aoi 
apparatuses. Sir Astley Cooper has come to the 
conclusion, that it is better, when the fracture is 
within the joint, to treat the patient in such a 
manner as to enable him to leave his bed, as soon 
as the inBammation occasioned by the accident 
has subsided, without any regard to the unii 
of the bone. A conclusion, to which any si 
geon was likely to arrive, who could obtain no 
better means to assist him in his curative inten- 
tions, than those to which I have alluded ; and, 
J am not sensible that Sir Astley was in the 
habit of employing contrivances, which could 
in any respect be considered more efficacious 
than the fracture-box, or Boyer's apparatus. If 
he had used better means, I presume we should 
have found them noticed in his book. J 






Having, after long experience, made up his 
mind, that patients, with fracture within the 



1 

I 

1 
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[ capsule, were not benefited by any apparatus 
with which he was acquainted, and that they 
sometimes sufiFered from long confinement un- 
der their use, Sir Astley was led to say, " if I 
sustained this accident in my own person, I 
shoald direct, that a pillow should be placed 
under the limb throughout its length, and that 
anotlicr should be rolled up under the knee, 
and that the limb be thu« extended for ten 
days or a fortnight, until the inflammation and 
pain have subsided. I should then daily rise 
and sit up in a high chair, in order to prevent 
a degree of flexion which would be painful." 
This mode of treatment is advised, under the 
idea, that no benefit will accrue to the patient by 
longer confinement ; but even under this con- 
sideration, the plan which Sir Astley has so 
1 strongly recommended, by stating that he would 
I follow it in his own person, seems to me not 
without its attendant evils ; and is not, perhaps, 
for reasons which I shall now mention, the 
best that might be adopted, even by those gen- 
I tlemen who still hold the opinion, that it is 
' -iweless in such cases to attempt to unite the 
bone by the intervention of callus, or any other 
substance. 



After mature consideration, I am at a loss to obMrvations 
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discover the propriety of placing a rolled pillc 
under the knee, as advised by Sir Astley Cooper, 
(see Fig. d.) The indication which this pil- 
low would answer is clear — it would prevent, 
in a great measure, that stiffness which usually 
takes place in the knee-joint, when the limb is 
confined for a long time in the straight position ; 
but, according to this plan, long confinement is 
not required, and the degree of stiffiiess which 
takes place in ten days or a fortnight, is so 
trifling, that it is scarcely worthy of our consiriJ^B 
deration. Granting, however, for a moment ^^ 
that it might be of some use to place a pillow 
under the knee ; yet it will be immediately seen, 
that the advantage gained by it in this respect, 
would be more than counter-balanced by the 

injurious consequences which must arise firom 

the practice. "^I^^l 



The pillow is doubtless placed so as to sup- 
port the limb, in the first instance, in a position 
apparently the most comfortable to the patient; 
but, is a pillow of a nature to maintain it so, or 
is it calculated to keep up extension of the limb i 
To both of these questions I must give a decided 
negative. The pillow yields to the superincum- 
bent weight, and what is the result ? In propor--, 
tion as the pillow gives way, the limb gravitatfi 
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s* towards the hip-joint, as is represented in thi 
diagram where this mode of treatment is shown 
but here the limb has lost its natural support 
in consequence of the fracture of the neck of the 
bone, therefore it continues to gravitate along 
the side of the pelvis towards the bed, till its 
further progress is arrested by the resistance of ■ 
the soft parts. Thus, the soft parts are stretched; 
and, if there were no reason to apprehend the 
occurrence of shortening from the nature of the 
accident, this is evidently a mode of treatment 
which is likely to effect it, even without the 
operation of any other cause. But there is 
another cause, whose operation militates against 
this practice — I mean the gravitation of the 
body towards the foot of the bed. Thus, theA^ 
it will be seen that, under this treatment, there' 
are two causes constantly tending to make the 
fractured surfaces pass each other,incIependently 
of the action of the muscles of the limb ; viz. 
the gravitation of the limb towards the pelvis,'^ 
and the gravitation of the trunk towards the 
foot of the bed. The ra^ed ends of the bone 
are in this way, constantly driven against the 
soft parts ; and if we add to these forces the 
powerful contraction of the muscles which tend 
to retract the limb, we shall not wonder that k 
becomes retracted, but rather be surprised if 



1 
1 
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'irere to meet with a case, thus treated, not at- ^ 
tended with considerable shortening ; for if the 

, investing membranes should not be torn through ! 

I at the time of the accident, this method is Hkely 

\ to cause them to ulcerate. 

From the view which T take of this method, ' 
I should say, with every consideration of respect 
I for Sir Astley's surgical acquirements, that the 
tendency of it is injurious, even if the patient 
he permitted to leave his bed at so short a 
period atler the accident as he has recom- 

Iinended. It produces separation of the frac- 
tured surfaces, which might otherwise remain 
in tolerable apposition, and thus increases the 
claudication, which would otherwise supervene; 
it is, therefore, in my opinion, a plan of treat- 
ment which ought never to be advised. 



» 



I need not say any thing to shew the inade- 
quacy of the pillows to keep the limb quiet ; 
for, as no beneficial effect is expected to arise 
from surgical treatment, except in the employ- 
ment of means to subdue the inflammation, no 
attempt is made to secure the parts from mo- 
tion, Or to answer effectually any other indica- 
tion that I have observed ; but I hold it an 
axiom in surgery, that, if we are satisfied that 



U 




no good can be obtained, wc should be doubly 1 
careful that we do no mischief — an axiom whidi | 
I cannot help thinking is overlooked when thi% 
plan of treatment is pursued. ' 'li 

dj'to^ 

'■' ''-^ " 

Sec. 9. — The Author's Mode of treating ^09- .1 

tures of the Neck of the Tkigh~honei\witii^\ 

Observations upon Mr. Horrold'A Ondiil^^m 

Earle's Plans. .,:! /i uticl.l 

Lj have now given a concise account ;of th^ tnHt-A. 
cations of cure, and of the usual plans of treat- f 
mentin fractures of the neck of the tliigh-boiU, 
both within and external to the capsule. I 
I might have mentioned various other Eplints 1 
and fracture-boxes that have been employed 
by different surgeons ; but, as I cannot discover | 
that any of these differ in their action, in any mn- I 
terial point, from those I have noticed, I shall I 
pass over them in silence, leaving it to thof^i 
who may feel disposed to advocate their use. 



If I have succeeded in making myself inteU 1 
ligible, I think it will be granted, by the candid I 
surgeon, that the plans which arc commonly 1 
resorted to in the treatment of fractures of thfe'l 
cervix femoris, arc not of a nature to assist us^ I 
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in any considerable degree, in bringing about 
those results which it is our business to obtain. 



In the management of fractures of the neck 
of the thigh-bone, after the active inflammation is 
got under, internal medicines are not required, 
except with a view to remove disease, or to 
maintain the health of the patient. When there 
is much inflammation, aperient medicines, cau- 
tiously administered, assist very much in sub- 
duing it. During this state, topical bleedings 
and evaporating lotions may be sometimes re- 
sorted to with advantage ; but great care should 
be taken not to reduce the action of the part 
too much, as this would only tend to retard the 
uniting process. 



The most important part of the treatment is Treitmeniof 

' _ "^ fractures oftht 

mechanical ; and this is the same, whatever may <*"« fpmofis, 

-within and El- 
be the situation or nature of the fracture. 1 he temai to the 
, ,.„. , . , . . cspsulc. 

only dinerence to be noticed is in respect to 
the time which might be required for the com- 
pletion of osseous union in the several varieties 
of fracture ; and the degree of tumefaction, &c. 
that may accompany any individual case, 
the present state of our knowledge, it cannot 
be determined with nicety how far it may be 
neceS8ary,for the accomplishment of bony union. 
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' lo persevere in our curative measures" longa 
in the treatment of fractures within the capsular, | 
ligament, than we should think it advisable iqil 
the management of those fractures which occuith 
in the cervix external to the joint ; but, as it ii^ I 
probable that the process of union will go o^jl 
more slowly when the fracture is within 1 
synovial membrane, for reasons which ha' 
been already mentioned, than when it is exter^J 
nal, it will be prudent and safe, till further ligl^l 
is thrown upon the subjeetj to confine I 
patient ten days or a fortnight longer in thes 
cases than will probably be required for frat^ 
tores situated at the root of the neck externafj 
to the capsule. 



CeicripUoii of I have attempted to supjily the deSeiencieaS 
fiBctute-bed. which I had observed in the usual mechanical 
contrivances, in the construction of an apparatus 
which I employ in the management of fractun 
of the upper part of the thigh-bone, and fot 
various other purposes. This apparatus (Fig. ej] 
I call a fracture-bed, which, when properly fitte^ 
up, consists of a frame which has a joint neyi 
the middle, and which is made to support fouu 
pieces of board, long enough, when connecte 
for an adult to rest upon in the extended po^« 
tion ; of a foot-board, pelvis-strap, mattress, ; 




'ft cotivenience to receive 

feces. The two pieces 
L board which form the 
\ 'die plane, arc made to S 
I Upon each other, 
I ^his plane might be adapted 
1 'ttid fixed by screws attach- 
I ted to it, with the greatest 
l^^ficuracy to the natt 

length of the patient's 

thighs. In this plane, there 

is an opening of a form and 

(size to receive the receptacle 
Ibr the feces. When the re- 
ceptacle is in the hole, it is 
retained in its proper posi- 
tion by a shelf, which shuts 
up so as to close the open- 
ing when the receptacle is 
removed. This plane is con- 
nected to the upper and 
lower planes by rulcjoints ; 
which allow the threeplancs 
to be placed in connexion 
upon the frame, at any an- '^^S^' t 
gle that might be required. ^^ 
The joint formed by the middJe and upper 
planes rests upon the middle of the frame when 
p2 
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tiie ted is used. The upper plane may bp^ 
kept raised from the frame, so as to incline I 
towards the foot of the bed, by means of a I 
supporter appended to its under surface. The I 
loose ends of this supporter are received ip i 
racks formed in the upper end of the sides (^M 
the frame. At the lower end of this plane tly 
pelvis-strap is attached. The lower end, of tl^ 
lower plane is received in racks fonncd in 1 
sides of the lower end of the frame, which su^l 
port it, so as to make it form with the midt^l^l 
plane any angle that the surgeon might deeip'T 
advisable. The foot-board, which is coruiected 
to the lower end of this plane, answers the 

. double purpose of retaining the foot in its proper ■ 
. position, and of keeping the bed-clothes froi 
l,pressing unpleasantly upon the toes. The ma^ 

j,tres8 consists of two portions, which are sow 
.together, so as to form a joint like that o:^ 

,, paillasse. The part upon which the trunk re^tt 
[ ^is double the thickness of that upon which t 
lower extremities are placed. 



Observatiotu 
upon Mr. 
Earle'a frac- 
ture bed Id 
conporisoa 
with Mi. Hu- 
rold's Lud the 



The first fracture-bed that I know of, whid 
was recommended with a view to fix the pelvi 
is that invented by Mr. Harrold. Soon afti 
Mr. Harrold published an account of his 1 
Mr. Earle introduced the fracture-bed wbj 



"bear^" his nanie. Mr. Earle has simplified the 
contrivance recommended by Mr. Harrold, but 
It does not appear to me, that he has added 
Any thing to its efficiency ; on the contrary, as 
'far as I am able to judge, Mr. Earle's bed is 
less perfectly adapted to answer the indications 
#hich are noticed in fractures of the thigh 
than Mr. Harrold's. I need only allude to the 
mechanism of the middle plane in the two con- 
trivances, in order to justify this remark. By 
deferring to the published accounts, it will be 
'Seen, that Mr. Harrold's bed admits of being 
Adjusted with nicety to the length of the thigh 
without any adventitious support ; but Mr. 
Earle's frequently requires the unstable and 
'inconvenient assistance of wedges of wood, 
which he recommends to be placed beneath 
' the calf of the leg, in order to make up for this 
' deficiency in the construction of his fracture- 
'bed. This mode of adapting the middle plane 
^to the natural length of the limb, is, in my 
opinion, injudicious ; and, though it might an- 
swer very well in the hands of Mr. Earle, I 
' believe it will, in general, he found much less 
' "certain in its effects, and much more difficult to 
^manage, than the method which Mr. Harrold 
' has resorted to in the construction of the frac- 
' ture-bcd which he employed. 
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^e fracture-bed which I have described dif- 1 
fers, in several important particulars, from Mr. 
Earle's. In the only model of that gentleman's 
fracture-bed that I had seen, when mine was 
constructed, there was no contrivance for altering 
the length of the middle plane ; consequently 
the bed appeared to me to be applicable only 
to limbs of one length. Mr. Earle has now 
imperfectly got over this evil, by making tha 
middle plane so that it might be elongated or 
shortened, but not so as to admit of its being< 
nicely adjusted to limbs of different lengths^ 
The least difference that can be made in the- 
length of this plane, according to its present 
construction, is about an inch ; so that if any 
space less th^n this is required, it must be ob- 
tained by the introduction of " wedges of woodj" 
or some other means. This imperfection giveS) 
rise to injurious consequences, which, upon a,' 
cursory consideration, might not appear, buf 
whichj after further investigation, will be evi- 
dent. For instance^ if the limb be shortened, 
half or three-quarters of an inch, there ia nor 
provision made for its elongaJiioa, in some cases, 
except by the introduction of pieces of wood un- 
der the calf of the leg. These are likely to pro- 
dace very uncprnfortable pressure at this part, 
upon which the extending infiueoce is oxerted*:] 



I 
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TheysomelimcB, also, get out of place, and allow 
the limb to become again retracted. The plan 
which Mr. Earlc has advised to fix the pelvis, 
cannot, it appears to me, be depended upon, 
and might be sometimes productive of mischief. 
For example, when the fracture is in the neck 
of the thigh-bone, tlie bandage, which he directs 
to be carried across the upper parts of the thighs 
and fastened to the bed, might act injuriously 
upon the shaft of the bone, forcing it from its 
natural relative line with the pelvic portion. 
I have also noticed, what appears to me, a great 
imperfection in the construction of the mattress 
which Mr, Earle ennploys ; which consists in 
its being of equal thickness throughout, and 
without a joint In the middle. The consequence 
is, that when the planes of the bed are bent 
upon one another, the mattress gets into folds 
just at the parts where the pelvis rests. Such 
irregularity in the surface would be likely to 
produce painful pressure, even if the body weie 
kept in the horizontal position ; but, when the 
limbs and the body are raised upon the planes, 
so as to gravitate upon the pelvis, as is the case 
when this bed is employed, the pain, in some 
instances, at the jjostcrior part of the sacrum, is 
.too great to be borne with safety. The thick- 
ness of the mattress, also, at the angle, formed 
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by the middle and lower planes, is such as to) I 
form a surfaci- much too large to be well re- 
ceived in the ham, when the leg is bent upon 
the thigh; consequently, this part of the mat- 
tress has the effect of forcing the fractured end i 
of the lower portion of a broken femur forwards 
out of its natural line. These are the principalu, 
evils which I have observed to arise from thei . 
employment of Mr. Earle's bed, in the manage^i, 
ment of fractures of the thigh. But, indepen-i 
dent of every other consideration, this bed«>-i< 
though more simple th an Mr. Harrold'a, appears *! 
to me to be more complicated than is necessary 
for the successful treatment of fractures of the 
thigh. The indications I have noticed might 
be answered in a much better manner, with 
means far more simple in construction and in 
application ; and, at the same time, much moreii 
portable, than Mr, Earle's contrivance. 



The evils I have mentioned, and others of<« 
minor importance, led me to consider this bed'; 
as inadequate to answer the purposes which the w 
surgeon should have in view, in the manage- it 
ment of fractures of the cervix, or any other -■ 
part of the femur. I was, therefore, led to turn i 
my attention to this subject, in order to coo-, 
trive some apparatus by which the indications 
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1 have detailed might he more cfFoctually an- 
swered, than hy any of the plans which I had 
seen. In my endeavours to accomplish this de- 
sideratum, I have succeeded beyond my warm- 
est expectations, in constructing a fracture-bed, 
which has the advantages of being more simple, 
more portable, and, at the same time, more 
efficacious, than any other with which I am 
acquainted. I do not know any attainable 
indication in these cases, which it does not 
enable the surgeon to fulfil most effectually; 
hut, how far I may have performed the task'' 
which I imposed upon myself to the satisfaction ' 
of the profession, future experience will decide. " 

When it is intended to use this fracture-bed Applicator, ot 
for fractures of the neck of the thigh-bone, frocture-bed, 

"^ BH for fractures 

within or external to the capsule, three hoards otthenKkof 
should be procured, long enough to lie across a 
common bedstead, the sacking having been re- 
moved. One of these boards should be placed 
across the bedstead at the head, another about'"' 
I the middle, and the other at the foot. Tlie " 
j frame of the firacture-hed should be placed uport"' 
these boards, so that the joint may be supported "" 
i by that which lies in the middle. The planes' ''" • 
I of the fracture-hed should then be placed upon '"' 
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tlw frBTDc, with the jointj formed by the middl^ 
and upper planes, resting upon the middle of J 
the frame, in places made to support it. The | 
upper plane should be raised to an easy position^ I 
and the lower and middle planes should be I 
made to form a double-inclined plane ; which is \ 
done by putting the lower end of the IowmJ 
plane to rest in two of the notches of the rack^ I 
made at the sides of the lower end of the frame. I 
I usually choose the second at each end. This I 
being done, the mattress should be laid upon I 
the planes, with the thick part upon the upper 1 
plane, and the thin part upon the middle andl 
lower planes. The joint of the mattress shoald<J 
lie over the joint formed by the upper ancti 
middle planes, with the edges, which are sewnfl 
together, placed downward. A blanket an 
sheet should now be thrown over the mattrea 
and tacked to its edges, so that they may be pr« 
vented from getting into folds under the patiei 
A hole must be made in the blanket and sheet b 
correspond with the hole in the mattress. Tbi 
might be done by making a cross cut, thus, ' 
The corners, a, b, c, d, should be turned * 
down, and tacked to the sides of the hole in thc^ 
►imattress, so that there may be no seams to hurt; J 
the patient. The foot-board should now 
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placed in the hole made in the lower plane 
corresponding to the injured side, and the pad 
placed in the hole in the mattress. 

These preliminaries being arranged, the frac- 
ture-bed might be considered ready for use. 
The patient should be placed upon ity so that 
the perineum might be opposite the hole in the 
mattress. As the patient lies upon the bed 
with the limbs over the middle and lower planes, 
and the nates resting in the angle formed by 
the middle and upper planes, the surgeon 
should measure both limbs from the anterior 
superior spinous process of the ilium to the 
base of the patella ; and, if the injured limb be 
retracted, the middle plane should be elongated 
8,ufficient!y to make this limb of exactly the 
same length as the other- This being done, 
this plane should be firmly fixed at its proper 
degree of elongation by the retaining screws 
which pass through the two portions of it. 
The lioib, having a spiral bandage round it, 
neatly applied from the toes to the knee, should 
now be fix^d upon the planes with the foot be- 
tween the legs of the foot-board. This is done 
■by means of another portion of bandage, which 
19 carried twice round the ancle, the two ends 
are then crossed upon the instep, and passed 
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tinder the legs of the foot-board, brought toge-' 
ther, and tied at the bottom ; so as to keep the 
leg and thigh firmly fixed upon the respective ' 
planes of the bed. While this is being done 
the surgeon should take care that the patient 
does not shift the pelvis. Thin pads should be 
placed between the sides of the sole of the fotA < 
and the legs of the foot-board, to keep the foot 
upright. A thin pad should also be placed be- I 
tween the upper part of the back of the thigh anct 1 
the mattress, to raise and support the trochanter | 
major. The limb ought now to be o^ exactly tM 1 
same length as the sound one, and the foot per^ ] 
J'ectly upright. This having been ascertained, the | 
surgeon places a splint padded on the outer side I 
of the thigh, long enough to extend from the | 
knee to the pelvis ; and then buckles the pclvis.^^ 
strap round the pelvis, just below the superit* J 
anterior spinous processes of the ilium ; having I 
previously carried the end of the strap on the I 
injured side over the upper end of the thigh- ■ 
sphnt. The degree of tightness of this strap 
should be regulated, at all times, by the parti- 
cular state of the fracture. The splint should be 
fixed to the thigh, at the other end, by a bit of J 
bandage passed lightly round the thigh over it.f 
When the limb is thus secured, all the indica- I 
tions I have noticed are most fully answered. 1 



The limb is supported in tlic bent position, 
whicli is the easiest position, and also prcvcnlH 
that long-continued stitTness of the knee which 
is observed to arise from keeping the limb for a 
long time straight. The limb is maintained of its 
natural length, and, by the same means, the body 

, preveoted from gravitating so as to injure the 
akin at the hack of the pelvis. The foot is kept 
iipright, and fixed in such a manner as to pre- 

, .vent the limb from moving ; and the pelvis 
being, at the same time, fixed by the pelvis- 
strap, the fractured ends of the bone are kept 
perfectly free from motion. The trochanter is 
supported, and the fractured surfaces, having 

, ,been brought together, are maintained in close 
apposition by the pelvis-strap ; which, at the 

. same time that it fixes the pelvis, passes over 

, and acts upon the upper end of the splint; which 
.,is placed along the outer side of the thigh, so 
as to be the medium through which the pelvis- 
strap presses the trochanter major towards the 
pelvis ; and with it, of course, the fractured sur- 

> face of the trochanteral portion of the bone. 

I The following cases will shew with what 
facility fractures of the neck of the thigh-bone 
are managed by the use of this fracture-bed. 



' A bricklayer 8 labourer, about 40 years of '^'^^ " 
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pmrfwISita- jjge^ ^ras brought to St. Thomas's Hospital, ilri 
consequence of an injury which he had received If 

|r in the upper part of the right thigh. He stated'l 

that he fell from the wheel of a cart three day$*l 
before his admission into the hospital, in such tt*m 
manner as to strike the trochanter major forci-I.r 
bly against the ground. He got up, and walkeaH 
about twenty yards, and then worked at making"] 
mortar for two hours ; in the course of whicH' 
he lifted two buckets of water without sufFerin*'^ 
severely. The limb had now become stiff artt 
very painful, so that he was obliged to leave li 
work; but the inconvenience he ex|jerienced'^ 
was not so great as to prevent him from walb**^ 
ing, with the assistance of a stick, upwards ( 
half a mile to his lodging ; but the limb felt veryl 
weak, and the pain which he experienced iS*l 
the groin, thigh, and knee, during this exertion, J 
was extremely severe. 

The professional gentleman who saw this mail'^ 
a short time after the accident, informed ms^'l 
that he complained very much when the limlV^ 
was examined ; but there was no crepitus pcr^'fl 
ceptible, nor was the limb at all shortened: 

He was brought to the hospital on the third^ 
day after the accident, and I had an opportunity'^ 
of examining the limb the moment after he wafl J 
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«nirale3. There was now severe pain in the hipi 
joint, apparently dependent, in a great measure^ 
npon inflammation of the capsule, which was 
considerably distended; as was evinced by a pro- 
minent fluctuating swelling in the front of the 
joint. He had, also, great pain in the knee, antt 
Ae whole limb was weak and useless. The pain 
in the groin and knee was much increased when 
tbe limb was moved, especially when it waa 
Votated inward. There was no swelling percep-^ ' 
tible, except that which appeared in the groin.- 
The limb was everted but not shortened. The ■ 
■version, however, had existed for a long time, 
and was produced by a former injury in the 
:J(Mnt, or its vicinity ; it did not, therefore, tend^ ' > 
to throw any light upon that, under which he" f" 
-was at this time labouring. 

The history of the case altogether, led me to 
suspect the existence of a fracture of the cervix 
femoris, unattended with laceration of the sur- 
rounding parts, and I, consequently, examined'' 
liie limb very cautiously, with a view to elic 
crepitus; but 1 did not succeed in producing** 
it. In my attempts to discover this symptom;u4 
I carefully abstained from any violent measures, 
in order that the close coverings might not be 
I&ccrated. I mentioned my feelings respecting 
the case to Mr. Green, under whose care the 
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man was admitted ; and he saw the patient iii^, 
mediately, had him placed in a common bed, 
and ordered twenty leeches to the groin. Th^J 
leeches were applied, but they had but littl 
effect in reducing the inflammation; the samsj 
number was, therefore, repeated four titnes' 

, within the first twelve days after he came 
the hospital. At the end of this time, the 
flammation and pain had greatly subsided ; am 
on the fifteenth day, the limb was again 
iully examined by Mr. Green and myself, 
company with many of the gentlemen atti 
ing the hospital. It continued everted, but 
retraction had taken place. If there were anj 
difference in the length of the two limbs, it wa» 

% certainly in favour of that which was injured. 
The crepitus of fracture, however, discovered by 
rotating the limb, was very evident ; but the 
part of the cervix that was broken could not be 
precisely determined. Still, as the symptoms 
which often accompany fractures of the cervix 
external to the capsule, namely, ecchymosisj 
and diffused swelling, were not present, and 
the inflammation appeared to be confined to ti 
joint, we thought it probable that the fractui 
was principally within the capsule. 



(isi 

i 



The man was now placed upon my fracture- 
bed, where he remained three weeks. At the 
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•ifoA <^this time, the limb was again examined, 
-and the bone appeared to be united ; he was 
ftow placed upon a common bed, where he con- 
itinued only for a few days. 
Ml 

'< At the end of a month from the time he was 
4aken from the fracture-bed, he was able to 
Aralk the wards with facility ; without any asr- 
i|btance whatever, and with only a slight limp. 
jS^here was no shortening of the limb ; and it 
JV worthy of remark, that the foot, which was 
much everted before the accident tor which he 
was admitted into the hospital, was now brought 
to its natural position. 



^ 



It was intended to keep this man upon the ^ 

fracture-bed another fortnight, but finding his 

limb strong, he determined not to remain in 

one position any longer. His leaving the bed 

IQ early was considered an imprudent step, as 

LC union might have given way, but by doing 

he brought to light a most important fact ; 

iz. that fractures of the neck of the thigh- 

ine sometimes unite very rapidly under proper 

inanagement, when the investing membranes 

Are not much torn. 



Geo. Franks, eet. 30, was admitted into St, 



Case with Itce- 




Thomas's Hospital, with a fracture of tlie neo] 
of the thigh-bone, which had been just ] 
duced by a fall upon the trochanter. On 1 
admission, the most prominent signs of fractju 
of the neck of the thigh-bone ; viz. eversioa 
and retraction of the limb and crepitus, werQ 
not present. He had, however, consideral 
pain at the upper and inner part of the thigb, 
which came on immediately after the accident, 
and was accompanied with great diminution of 
power in the limb. He could move it in diftJ 
jercnt directions, but not without increasing tiiM 
sufierings. There was slight tumefaction at 
the upper part of the thigh, but no ccchymosis. 
He was placed upon a common bed, in th&_ 
horizontal position, but no apparatus ' 
ployed. 



A-fornight after the accident, reiradiontii^ 
the limb took place to the extent of 6 
and a half, which was ascertained by met 
of a graduated measure, carried from the i 
perior anterior spinous process of the ilium to 
the base of the patella ; the foot was everted, 
and all the other signs of fracture of the neck 
of the tliigh-bone, which are usually described, 
and which I have said accompany fractures q£_ 
this part, when attended with considerable 1 
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ceratioA,' were very strongty marked; with th6 
exception of crepitus, which was never distinctly 
felt, either before or after the retraction was 
obserred. 



^ 



Mr. Travers, under whose care this man wns- 
admitted, now desired, that he should be sub^ 
jected to the plan of treatment which I haver 
recommended, and politely requested me to su- 
perintend the management of it. 

The patient was placed upon the fractnre*' 
bed on the eighteenth day after the accidenty 
where he remained for eight weeks, at the ex- 
piration of which, the limb was examined, and' 
it was considered that union had taken place? 
but, whether the union was by bone or ligament^- 
it wag not easy to decide. The foot was in ifcs' 
proper position, and the limb nearly as long aS' 
the other — the degree of retraction which ex- 
isted being less than a quarter of an inch, which' 
was discovered by measuring the limb with the' 
graduated tape as before. The apparent length 
of the two limbs was the same. He left the 
hospital in about three weeks after he was re-' 
moved from the fracture-bed, with powers suffi- 
cient to walk without any artificial aid, but not 
without) a shght limp. Since he left the hospit&i^' 

q2 
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he has been employed in a situation where t 
was sometimes required to lift, and occasionalk 
to carry four hundred pounds weight at a timn 
which he has done without producing any iqj 
jurious consequence. He is now ahle to wall; 
without the least claudication ; and with a fi 
dom of motion, nearly, if not quite equal, 
that which he enjoyed before the accident. 



This case is important upon several considc 
tions. It shows that a fracture of the neck of i 
thigh-bone might exist, without being accomj 
nied with eversion or retraction of the limb — it" 
tends to illustrate the doctrine which has been 
inculcated in a former part of this volume ; viz. 
that fractures of the neck of the thigh-bone 
occur without a sufficient degree of laceration 
of the investing coverings to allow the fractured 
ends to overlap ; and that such fractures might 
become converted into nearly the same state as 
those which, from the first, are attended with 
the most prominent signs of fracture of this part. 

«tni^(<the jt might be a question with some surgei 

whether the fracture in this case was within or 
external to the capsule — a question which I feel 
myself unable to decide. It has been noticed, 
that the man was only thirty years of agft/ 
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Willis would lead to the presumption that tlje 
fracture was external to the capsule ; but, on 
the other hand, the great retraction of the hmbj 
the absence of ecchymosis, the absence of swel- 
hng, except what was confined to the joint, and 
its immediate vicinity, and the absence of cre- 
pitus, would induce one to incline to the opinion, 
j^that the fracture was within the joint. Let 
Hihe situation of the fracture, however, be what 
it may, it seems to me that the resuh is particu- 
larly deserving of attention. It is a demonstra- 
tion, that we are now in possession of a plan of 
treatment, by the judicious management of 
jKhich, fractures of the neck of the thigh-bone, 
of a description which allows of retraction to 
^e extent of an inch and a half, might have 
3be fractured parts supported and maintained in 
Wch a position, as, sometimes at least, to admit 
■jof union, which, if not bony, answers all the 
^inrposes of bone — one whose completion is fol- 
lowed by a restoration of the natural strength, 
freedom of motion, and configuration to a de- 
gree which renders the limb nearly, or quite as 
useful as before the injury was sustained. 

, Marv Richards, let. 72, was admitted into Cue with i»ce- 
r ■' ' , ration. 

■St. Thomas's Hospital under IVIr. Travers, with 

« fracture of the neck of the left thigh-bone, 
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occasioned by a fall upon the trochanter, 
consequence of a slip in walking. The foot waa ] 
everted and the limb retracted three fourths of I 
an inch ; which was ascertained, by employing 
the graduated measure, as in the former cases: 
She felt pain at the upper and inner part of the I 
thigh and behind the trochanter ; and the joitrt I 

1 was very tender, so much so, that she could not 1 
bear it to be pressed upon. Crepitus could ndt J 
be felt. She had slight swelling of the uppef 1 
part of the thigh, and slight apparently super^ I 
ficial ecchymosis in the nates of the injured.] 

f Bide. She had not home upon the limb since J 
flic accident, which happened on the day ofl 
faer admission into the hospital. 

On the fourth day, I assisted in placing hd 

[ upon the fracture-bed, and afterwards suporin-i 

I (ended the treatment, which was continued ^1 

tight weeks. At the end of this time, the Hro^J 

,was examined, and it was found that Arm uniott 1 

had taken place without any discoverable shorb I 

. ffliiog of the limb, or other deformity. 



This woman, being very feeble and muchj 
subject to rheumatism, from which she suffered^ 
considerably on the other side, while under 
treatment, and more or less during her conva- 
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Icscence on both, recovered the use of her limb 
but dowly. 

I saw this woman six months after the acci- 
dent occurred, and the injured limb still main- 
tained its natural position, and was of the same 
length as the opposite. She felt no inconve- 
nience in the limb, and she walked in the room 
with so much equality of power on both sides, 
thatit would be very difficult to say which hmb 
bad been injured. 

Hannah Johnson, set. 67, was admitted un- case w 
der my care at the Dispensary, having a frac- 
ture of the cervix femoris, which had been 
treated, for five weeks, as a contusion of the 
hip. Upon inquiry, I found that, five weeks 
before her application to the Dispensary, she 
fen off a step and pitched with great violence 
upon the left side. She was taken up, unable 
to bear upon the limb — suffering considerable 
pain at the upper and inner part of the thigh. 
She was placed, by a medical man, in the ho- 
rizontal position, which she maintained for a 
fortnight; and she then, notwithstanding the 
continuance of the pain, began to sit up daily, 
by which the pain was considerably increased. 
When I first saw her, there was a great deal of 



tumefaction in the whole hmb, and the pain in '' 
the groin was but little diminished. I was in* 
formed there never had been any ecchymoisis, 
and that the swelling, which came on shortly 
after the accident at the upper part of the 
limb, was not great. Upon carrying my mea- 
sure from the superior anterior spinous process 
of the ilium to the base of the patella, I dis- 
covered that the degree of retraction was up- 
wards of three quarters of an inch.* The foot 
was everted, and there was great pain expq- 
rienced when pressure was made on the hip- 
joint. The limb could be readily brought to its 
proper length, and moved in any direction ; but 
when extension was discontinued, it assumed it» j 
former relative position. Crepitus was felt with 
difficulty. 

I recommended this patient to go into St. 
Thomas's Hospital, where she would have the 1 
benefit of one of my fracture-beds- She wa* I 
admitted under Mr. Travers, who examined the I 



* In this, as well as in many other coses, I saw the great 
importance of adopting: this mode of measuring the limb ; foe ' 
the woman having a tilt of the pelvis, arising from curvature i 
of the spine, the apparent length of the two limbs m^ht havil i 
led to a very erroneouB conclusion. 
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limb — felt the crepitus, and concurred with me 
as to the nature of the injury. 

The accident happened on the 28th of Feb- 
ruary, and she was placed on the fracture-bed 
on tbe 5th of April, where she continued for 
ten weeks, at the expiration of which, the frac- 
ture appeared to be united with the limb in its 
natural position ; and, upon measuring it as 
before, scarcely any difference in the length of 
the two limbs was perceptible. 

When I last saw this woman, she was able to 
walk without any assistance. She felt no incon- 
venience in the joint, when she bore upon the 
limb in walking, or lay upon the injured side. 
The length and position of the Hmb continued 
the same as when she left the "hospital. 

A woman, act 45, was brought from the city Cwe. 
to St. Thomas's Hospital, where she was ad- 
mitted under the care of Mr. Travers. 

She stated that she tripped as she was walk- 
ing in the street, and, after staggering for some 
way, she fell upon the side, so that the tro- 
chanter major struck against the curb-stone. 
She felt great pain in the groin and behind the 
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trochanter immediately after the fell, and was ' 
deprived of the power of bearing upon the 
]imb. 

Upon examination, a few hours after the ! 
occurrence of the injury, the limb was found | 
everted and also shortened one inch, which ' 
was ascertained by measuring both limbs with' 
a graduated tape. She had considerable pain 
and tenderness in the hip-joint and behind the 
trochanter; which were increased when the 
limb was moved, especially when the thigh was 
bent upcHi the pelvis, and at the same time 
rotated inward. When the limb was drawn 
down to its proper length, and the head of the 
femur tixed, crepitus was felt ; but the crepitus 
was, according to my experience, that which 1 
occurs when the fracture is near the head of I 
the bone. There was no swelling, except what j 
took place in the joint and its immediate vici- 
nity, nor was there any ecchymosis perceptible^ 

It having been fully determined by Mr. 
Travers, myself, and others, that this was a 
fracture of the neck of the femur, which, from 
the degree of retraction that took place, was 
probably accompanied with considerable lace- 
ration of the investing soft parts, Mr. Travers 
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desired that the woman shotild be subjectcci to 
my plan of treatment. She was placed upon 
one of ray fracture-beds on the 11th of August, 
1828, the fourth day after the accident, where 
she remained ten weeks. During this period, 
the fracture-bed maintained the limb in its 
proper position and of its natural length. 

The limb was now examined, and, as it was 
thought that the bone was united, the patient 
was removed from the fracture-bed to one of 
the common beds of the Hospital, She was 
kept in bed for a few days, and was theo al- 
lowed to get up, and, shortly after, to use the 
limb, with the assistance of crutches. 

Both limbs were now of equal length, as far 
as could be ascertained by the most careful mea- 
surement, and the foot was in its natural posi- 
tion. She walked without limping or other in- 
convenience ; the/unctions and power ofthelimb 
were perfectly restored. 

When we review the history of the two old Rcmatk».l 
women's cases, we see sufficient to account for 
their comparatively tardy recovery. The first 
and second case that I have related, occurred in 
men who were in good health at the time of 
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itic aecident, -and whose constitutions wert 
strong and vigorous ; we might, therefore, havet I 
expected in them a rapid rostoration of the 
powers of the hmb, after the union was accom- 
plished. The third was in a woman who, be-; I 
fore the injury, was old, thin, and in delicate I 
liealth ; and who, after its occurrence, was much f 
afflicted with chronic rheumatism, which greatly 
increased the debility of her frame. In the I 
fourth case, the slO'W recovery seems to be I 
fairly attributable to the woman's timidity and 
to the state of the muscles of the limb ; which , 
had become hard, in consequence of the swell- 
ing which had taken place from hanging thd I 
Umb down and moving it about before she wa» 
put upon the fracture-bed. 



I cannot say decidedly, whether the fractures 
in these three females were within, or external ' 
to the hip-joint ; or whether they were partly 
within and partly external. The symptoms 
which presented themselves would lead me to 
infer, that the fracture was, in each of these I 
cased, altogether within the capsule, or very 
nearly so. This point, however, cannot now bo 1 
determined ; and, therefore, it must suffice, fqs I 
the present, to say, that the uniting medium is, | 
in all of them strong, and capable of supporting , 
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the weight of the body without 3nelding 7 a eir-^ 
cumstance from which we might presume, that 
the fractured ends are joined by the interpo- 
sition of callus. The five cases are interesting, 
and seem to me sufficient to shew, that frac- 
tures of the neck of the thigh-bone should never 
be abandoned, before a proper attempt has been 
made to produce consolidation of the fractured 
parts. 

I have been favoured with the history of the 
lotlowing case by Dr. Clark. It occurred in a 
lady with whom he is closely allied. 



f . f 



'» • 



My dear Sir, 
' I have much pleasure in answerincr Ca8e,inaietta 

, '^ ° from Dr. Clark, 

your enquiries respecting the case of fracture with remarks. 
of the neck of thigh-bone now under your plan 
of treatment. 



A thin, delicate lady, 70 years of age, became 
giddy while standing at the window, and fell on 
the floor. After the fall, she suffered consider- 
able pain in the groin, and behind the trochan- 
ter major, and was unable to bear on the linib. 
The pain in the groin was greatly increased by 
rotating and moving the limb; but, as there 
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was no crepitus perceptible, and as the limb 
was neither shortened nor everted, the medical 
gentlemen in attendance believed that the bone 
was not broken. She was placed in bed in the 
horizontal position, and leeches and fomenta*' 
tions were applied, with some relief. She wa* 
confined to bed for about a fortnight ; and thcd 
began to sit up daily, more or less, according 
to her sufferings. The pain continued, and waa- 
at times very severe, until you saw her, which' 
was nine weeks after the occurrence of the 
accident, j 

The limb was at this time found everted, andl j 
also retracted to the extent of an inch, measur>[ I 
ing from the anterior superior spinous process ofl I 
the ilium to the base of the patella. The cre-^l 
pitus of fracture was evident, although noki ' 
casilydiscovered. These symptoms and othersjt 
joined with the history of the case, led to th» 
conviction, that the neck of the thigh-bone was' 
broken; and it was consequently, agreed' iri' 
consultation, that your plan of treatment shoaiti' 
be tried, as that most likely to benefit tho) I 
patient. 



All the circumstances of the case, from thi>' 
time that your plan was commenced, are known 



to you ; but you must permit mc to state, ttiat 
I cannot imagine any mode more effectually 
calculated to keep the limb steadily extended 
to its natural length, and to maintain the frac- 
tured parts in proper apposition, than that 
which you have adopted. The old lady has 
now been placed on your fracture-bed nearly 
six weeks, during which 1 have been in the 
daily habit of observing its effects, both on the 
fractured limb, and on the patient generally. 
The limb has remaioed steadily fixed in the 
position in which you first placed it, with very 
little pain or uneasiness to the patient at any 
period ; and, for some tinie past, she has ex- 
pressed herself perfectly easy in every respect. 
It is, also, particularly gratifying to me to ob- 
serve, that while your ingenious and very sim- 
ple apparatus appears to maintain the fractured 
parts in proper apposition and at rest, it is 
admirably calculated to prevent the injurious 
effects of partial pressure ; and to render the 
different inconveniences and discomforts, which 
usually attend long confinement to bed in one 
posture, as little irksome as possible. 



Af^r having had an opportunity of observing 
various methods of treating fractures of the neck 
of the thigh-bone, in this country and on the 
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Continent, I have no hesitation in giving youM •] 
the preference over every other plan which ]^ I 
have witnessed. ..ji.JlJ 

i" '^ "■'*| 

Your patient to day is perfectly ea^j ^'^f^l 
well, and I think there is every prospect of b^ 1 
continuing so, as long as you shall find it afh. I 
cessary to keep her in her present positiptu . 



[ am, dear Sir, 

Very faithfiilly your^ 



Utorge-aireel. Sept. 6th. 18; 



James CuRK.. 

.It 1o 



The lady, with whose case Doctor Claij^l 
so kindly fiirnished me, when I waspubljs^^ 
ing my observations on fractures of the G^C}^ 
lemoris on a former occasion, continued upon 
the iracture-bed, with the same case and oofn- i 
fort which she experienced at the early part iXl 
ihe treatment, till the end of the third niont^%^ 
troia the time when she was first placed uposb 
it. It was now deemed expedient, by 
Travers and myself, to remove her to a comiQai 
bed, as there was no reason to suppose tlia 
anion had not taken place. The limb wasjG 
of the same length as the other, and ^e>,C9MJ 
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gntidited ourselves upon the prospect of her 
Complete recovery ; but, at the expiration of a 
fortnight, she met with another accident as she 
was getting into bed, of which wc were but 
partially informed at the time, but which, it 
ifterwards appeared, produced a degree of mis- 
chief in the joint, that led us to suppose, a se- 
paration of the callus had taken place, not, 
however, so far as to lacerate the soft parts by 
which it was surrounded ; at all events, the 
laceration was not sufficient to allow the limb 
to become retracted for a considerable period 
after the accident occurred. As we were not 
aware of the extent of the injury sustained, no- 
thing was done with a view to restore the parts 
to their former condition. And she is unable 
to walk without crutches, or some other adven- 
titious support. 

I have no reason to doubt that this lady's case Ren>"k»- J 
was, in the first instance, fracture of the cervix, 
without laceration ; but, as no care was taken 
to prevent motion and displacement, the close 
coverings became divided, cither by absorption 
or laceration, or both. The history and symp- 
toms of the case led to the opinion, that the 
fracture was probably within the capsule. The 
lady was placed on the fracture-bed in the pre- 
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f -Mfice oTDr. Clark, Mr. Travers, and MA<Gd4«tj 

who, aa well as myself, had previously examine^ 

i the limb, and had come to the conclu^dn, tbRi 

\ the neck of the bone was broken. 

I was favoured with the following ease ■ 
jracture of the neck of the thigh-bone by Mn I 
I Haines, of Godalniing, Surrey. Mr. TraTen^ | 
, who saw the gentleman, is of opinion, that th^ 
fracture was external to the capsule, au lOpifiia 
which appears to me fully justifiedilb^itAe JTs^i 
tory of the case. ! 'iii gniinb 



My dear Sir, 



Cue, with K 
marlii, bj Mr. 
UtOnes. 



In the evening of February 28th, 183^1 
I was requested to attend Mr. B. set. 54, whos^V 
horse reared and fell back upon Mr. B.'s right! 
hip. I arrived about half an hour after thj 
accident, and found the right limb shortenei 
and immensely swollen, and the knee and { 
everted. On the following morning, Mr. ' 
vers visited this gentleman, felt tlio crepitmr 
without difficulty ; and, having perfectly sattstJi 
fled himself that the injury was a fracture of thaJ 
cervix femoris, recommended the application tc 
**iW - leeches and evaporating lotions, and, also, tha 
— ■ employment of your fracture-bed. 
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Mr.H. Was placed on the fracture-bed on the 
sixth day, where he lay ten weeks jjerfectly 
quiet. In the twelfth weelc he was able to get 
downstairs without assistance ; and, in the six- 
teenth, did duty at liis own church, after walk- 
ing near one-third of a mile up hill. 

'' -'( 

I have this day seen him, and I am happy 
to say, that he is now capable of walking for 
two hours in complete ease. He expresses a 
lively recollection of the perfect comfort felt 
during his long confinement on the fracture-bed. 

After he was placed upon it, so easy was his 
State:, that all medical treatment was abandoned. 

.,, J ,, I , Your's, truly. 



George C. Haines. 



GodalimT^g. Sept. 5, 1828. 



My observations upon recent fractures of the;: 
neck of the thigh-bone, and the experience with- ^^m 

which I have been favoured, incline me to draw ' ^| 

the following conclusions. ■ ■' 

' T'lifc That fractures of the cervix femoris with- iifcrencca 

drawnfromthe 

ra me capsule, unattended with laceration of preceding ob- 
the close coverings, will unite by the interveii- cases. 
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\}Qn of callus^ if apposition, pressure, ^nd r«st, 
be maintained; but^ . perhaps, the process of 
j^iop, will, not gen^r^illy be so rapidly coai{dieted 
as when the fracture is in the middle of tl^ 
bone. 

2d. That fractures of the cervix feipori^ with- 
in the capsule, attended .wit]:) a diyisioa^qC the 
inyestrng menibranes, might, u^ctr^pTPper ^f^- 
ment, probably arrive, in n^any in^t^pjes, \n t^e 
course Qf.a.shprt tim^ after ,tbi?*,jW!cjdept,.^,a 
state .nearly a3 faypurabl^ for,.thq ,acfo^lgllj^§][jr- 
ment of osseous union, as those in, lyhlcb t|:^ese 
jppy€^ing8s r|?Wain nearly pr q^ilte :^tii?e ;,,j[^ut it 
w m^ely /tJbat, the unjoi;! v^iM ^le, fflioi^ft ,ar ^l^s 
rapid, acqording to. the degree, pj^ iq|u^x,8iip- 
. tained by thp vperiQ^eum. .9J[id r^ecfc^dv in€;ni' 
• i>rane»;^^ *. «. ^ / .^^ ,:•-.'.•., m • ' .• - ^.> i\ ^ '•"<■.'-■ ^ ■• 

,.. 3d. That we cannot insure accu^te;^P9^§p- 
.t9tioa of the iijitctured.^ur^^^esj^arv^ QOP^- 
quenUy, if, it 3hpul4rb? fR}^^ t^at auiipn J>y 
bone can generally be effected within the cap- 
sule, we might expec^ the consolidfttioiifjfp be 
.now and then followed by considerable incpn- 
yenieoce in the joint, fqr so^e < ^iine,^aft^ its 
completion; but this will only QCOi^,.vifh^ the 
inregularity is in. the anteniprpjirj: p/^t;|^e cprvix, 
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where the tendon of the psoas magiius ahd 
iliacus intcrnus would press the front of the 
capsule against the projecting edges of the 
bone. 

4th, That though I have never yet failed to 
benefit the patient in any case of recent fracture 
of the neck of the thigh-bone, whatever might 
turn out to be the bond of union ; yet I think, 
in the present state of our knowledge upon this 
subject, it behoves us to give a guarded prog- 
nosis. I sec, however, no sufficient reason to 
induce me to believe, that fractures of the neck 
of the thigh-bone, within the capsule, might 
tiot generally be united by bone ; and if osseous 
union be produced, it appears to me, that it 
ought to take place without any retraction or 
eversion of the limb which would be deserving 
of notice, whether the cervix be broken within 
or external to the capsule ; except, perhaps, in 
those very rare cases where the fracture is com- 
minuted, and, at the same time, complete. 

' 5th. That the practice I have recommended 
might be resorted to with perfect safety — that 
* it is not likely that anchylosis of the joint, or a 
superabundance of callus, will occur where union 
takes place by bone, so as to impede, in any 
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lion ^M 

^1 
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*^oonsiderab)e degree, the act of progremibn- 
■ that there is no danger whatever of EloughtngJ 
of the soft parts, or other injury, from partial 
pressure, where the treatment I have advised 
is properly conducted ; and that this treatment 
might be followcdj not only with safety, but 
with a degree of ease and comfort to the patient, 
which, as far as I know, cannot be obtained ^y_] 
' any other means hitherto introduced. 



Sbc. 10, — Treatment of Fractures of the 
Trochanter Mqjor. 



ofth^^Sj"^ It is advisable, in the management of fractiu 
moiu. of the trochanter major above the neck, to ket 

the pelvis and the limb at rest in the same rela^H 

■ tive position. I do not know any means, com- 
■'inonly resorted to, by which this can be accom- 
'^ptished. It cannot be done by the commoaj 
''short sphnts, because they do not effect tbn 

pelvis in any way, nor have they any influence'i 
upon the upper portion of the bone. It cannot 
t»e done by the double-inclined plane, because 

■ the pelvis must always be moved when the pa^J 
-tient uses the bed-pan — it cannot be done br 

Desault's or Boyer's splints, because tbey, alst^v 
^ow the pelvis to move independently of thsfl 
limb. 
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uXfae. treatment ot fractures of the trochanter ^etr^tment 
above the cervix, as well as ot all other frac- chanicii. 
I tures, is principally mechanical. When the 
.' patient is in good health, no constitutional troat- 
iijaeut is necessary, except with a view to act 
J upoa the bowels as occasion may require. To- 
pical applications should be employed, in order 
to reduce the active inflammatiori which comes 
on after the accident ; hut tliese will rarely be 
required after the first three or four days. 

In the mechanical management of these cases. Treat 

=• ' when 

according to the plan which I recommend, the th^tt 

patient should be placed on the fracture-bed, 

' prepared in tile same manner as for fractures of 

' the neck of the bone, but with the planes fixed 

so as to form more obtuse angles. The patient 

- is thus secured in the most comfortable posture, 
and the pelvis and the limb are kept in a state 

> of quietude. Care should betaken to support 

tile limb in a proper position ; which is with 

the ball oi" the great toe and the patella in a 

1 line with the superior anterior spinous process 

■j of the ilium. In these fractures, there can be 

- no ehorteniog of the limb, unless the fracture 
of the trochanter, of which I am now speaking, 

, is accompanied with fracture of the cervix ; 
therefore, where the fracture is entirely a 



I 

tne cervix ; n 

itirely above ^| 

J 
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the cervix, there will be no occasion for extan-' 
sion. The trociianter should be supported by 
means of a pad placed between the mattresa ant) 
the limb, and the action of the glutei muscles 
resisted by a bandage, applied so as to keep the 
fractured surfaces in close apjK»sition, and a- 
splint should be placed along the outer side o^ 
the limb, in order to maintain the trochantoh 
and the shaft of the bone in their natural rela- 
tive position. This splint should be secured! in 
the same manner as when the fracture in im tl 



When the fracture is at the lower part of'thi 
trochanter major below the cervix, retractionf 
of the limb might take place ; and when this!. 
happens, it should be extended and kept of it* 
proper length by the operation of the fracturow 
bed. With the exception of the bandage, which 
may be omitted, the treatment of fractures in 
this situation does not differ from that wbicb! 
has been advised for fractures of the trochanter 
above the neck. 



WhanaUended 

with fracture 



If the fractm^ of the trochanter be cooij^i- 

catcd with fracture of the cervix, retraction of 

the limb generally takes place ; and the treafi 

ment required will be, for the most part, thB|i1 




I 



same as that which is pro]>er for fractures of the 
trochanter below the neck, when the broken 
portions overlap ; but, in these cases, the sur- 
geon should take care not to make much pres- 
sure on the outer side of the limb by the splint, 
as he might, by so doing, force the fractured 
parts into unnatural positions, and thus produce 
deformity. 




' The objections which have been urged against ^ 
the use of the common con trivancos in the treat- " 
ment of fractures of the neck of the femur, also, 
militate against them, when they are had re- 
course to, in the management of fractures of the 
trochanter below the neck, or in fracture of the 
trochanter complicated with fracture of the cer- 
vix ; and, therefore, in my opinion, they ougiit 
never to be employed, in such cases. i'( 

SKc.i \] . — The usual Modes of treating Frac- 
ttares ^ the Femur just below the TVochati^ 
ter Minor. ifi 



tSrm 



I 



worst in which a fracture 






: of the thigh can P«';"Kti'e« 

° fracture*, 

occur; not that there is any thing, in reality, 
peculiar in the fracture itself, regarded merely 
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«s » fracftare, but surgeons, having found, the 1 
coiiiinon meaiia inadequate to prevent defor- 
mity, have conceived, it would aeem, soraetbtng 
very formidable in the fracture itself; and have 
been prone to refer the cause of deformity, which 
so often follows these accidents, to the nature of I 
the injury, rather than to any fault in the means 
which they have employed for its cure, -r-n 

' When a loose fracture occurs in tliis paii-of 
the femur, the upper portion is commonly bent 
upon the pelvis, so as to form an angle with the 
lower portioti, projecting forward at the seat<J 
fracture. The upper portion being forced into 
the bent position, principally by the action of 
the iliacus internus and psoas magnus, pricks 
end lacerates the extensor mmcles of the 1^, 
, I while the ragged end of tiie lower portion is 
'forced against the flexors. The transverse dis- 
placement having been effected, the fractured 
*«xtrcmitics of the bone goad the flexor and 
I'esteitBor muscles of the leg; which are thus 
, >cxcited to act most powerfully upon the lower 
portion of the bone, so as to draw it up beneath 
the upper portion, and produce a di^ree of 
shortening of the limb, varying from one;ioch 
•ito seven or eight, (see Piate V. Fig. I.) Dis- 
' ,>ftUceaient first occunj in the transverse disec- 



■ 
■ 



tJon'of the bone, and then in the longitudinal. 
These two varieties of displacement follow one 
another in all cases ; and commonly produce 
that compound variety which I call transverse, 
longitudinal and angular, when the fracture is 
■transverse, or runs through the bone downward 
and forward, downward and inward, or down- 
ward and outward, and is attended with much 
laceration of the soft parts. But it should be 
remarked, that when the fracture takes a direc- 
tion downward and backward, which, however, 
rtiy rarely happens, the principal displacement 
which occurs is in the diTection of tlie long axis 
of the bone, (see Plate V. Fig. 2.) In these 
coses, the upper (wrtion lies behind the lower ; 
and hence those muscles which have the greatest 
influence in producing transverse displacement 
wben the bone is broken in any other direction, 
have the effect of drawing the fractured surfaces 
together, provided that the natural length of the 
limb be preserved ; and, consequently, we find, 
that fractures which divide tlie bone downward 
and backward are, from this circuoastance alooe, 

' the most favourable to treat. 

).j 'J. 

H-'rtilt has been supposed, that the main diffieuky Jl'/.^fn^tr 
*hich surgeons have to contend with, is the "i«r'Enced 

" ' treating thcsi 

contraction of the flexor muscles of the thigh, f'«ctu«»- 



J 
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which they have not been able to control i" htk* 
the command of these muscles is only one 
indication out of seven that I shall rocntion. 



}□ the ui 



In these cases, there are seven indications to 
fulfil — 1st. The pelvis should be fixed, for the 
upper portion here, as in fractures of the cervix, 
or of the trochanter major, follows the motions i 
of the pelvis ; therefore, unless this part be fixed, 
we have no certain Tneans of fixing the uppor ■ 
portion of the bone in the position in which we 
ought to place it. 2d, The thigh should be 
raised so as to form an angle with the pelvis; 
so that the lower portion of the fractured bone 
shall be brought into a natural line with the I 
pelvic portion, 3d. Extension must be kept 
up, so that the fractured ends may be prevented i 
from overlapping, 4th. Inversion and eversioH , 
of the foot must be prevented. 5th. The fi-ac- ' 
tured surfaces should be placed in close ap- 
position. 6th. The fractured ends should be 
prevented from moving upon each other. 7th. 
The fractured ends should be supported, st 
to guard against any displacement which might 
otherwise arise from the accidental action 6f the J 
muscles of the limb. ;'>h^ i 

The question now lor consideration is — how 



^ 



c the mechanical contrivances usually liad re- ""■>* •mwer 

•^ tliese iiidici- 

course to in the management of these accidents ti*>"a? 

•If *n«lJf.->J >.■■; II ' '■. 1 . ji-.-il; .■■■ irj - 1 ^5 

..jtlhave seen the short thigh-sphnts employed short twgh- 
fvith a view to secure the broken ends of the 

bone, when the fracture is in this situation, 

the limb being, at the same time, raised, by ^| 

placing a pillow under the knee. It must be 
evi^enti however, to the thinking surgeon, that 
these splints can have no power whatever in 
steadying the pelvis ; it must be also clear, that JH 

their operation is not calculated to keep up ex- ^M 

tension. The pillow placed under the knee, is ^ 

not of a nature to keep the lower part of the 
thigh at a proper and unvarying angle with the 
upper ; tlicse splints do not prevent inversion 
or eversion of the foot ; they have but little in- 
fluence in preventing the displacement of the 
fractured ends, which may arise from the acci- 
dental contraction of the muscles inserted jijto ,^^ 
the bone. ,'|i ^fl 

What, then, does the sui^eon gain by the 'nf^ence- 
adoption of this plan ? It seems to me, he may 
almost as well leave the case to Nature, as at- 
tempt to secure the fractured ends by splints, 



i 



I 
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so littte calculated to produce the desired effect'.^ 
1 have seen tiic limb become shortened nearhf { I 
eight inches under their use, in a case of frac- ' 
tare a little below the trochanter minor ; and ■ 
otherwise terribly deformed. The degree of! 
success which the sui^eon gains, he must refer ' 
to his own skill and ingenuity, in contriving- - 
other means to assist in keeping the pftrts'-ilkj j 
any thing like tolerable apposition. ; ■" 'i nielli 

Tlie double-inchned plane, and the commotl'^ 
fracture-box, are much resorted to in the tre»t-B 
ment of these cases. When either of these;^ I 
contrivances is used, the patient is placed on I 
his back upon a mattress ; his shoulders aret 
raised by means of pillows, and tlie injured limblJ ' 
is laid over the planes of the apparatus, eleTEted," 
so that the lower portion of the broken boneb | 
may be brought up in such a manner as toil J 
form a natural line with the pelvic portiotij I'p-M 



This position of the Kmb and of tbe bod^ii 
recommended with a very good intention, vizt^ 1 
to relax the psoas magnus and tliacus intemosga | 
which are the principal muscles that bend thdl 
pelvic portion of the bone, upon the pdris^i 
But those who follow tliis mode of treatmetUfii j 
must overiook other important indicatioiw— *^ I 
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they "cannot have noticed that the inclined 
position of tlic body indirectly increases the 
degree of deformity which supervenes, when 
either of these apparatuses is employed. This, 
however, I think will immediately appear: the 
tendency of the body to slide towards the foot 
of the bod will, of course, be greater when it is 
placed upon a plane inclining in that direction, 
than it would if it were lying upon a horizontal 
plane. What, then, must be the consequence 
of placing the trunk in this position ? We have 
almost daily demonstration, that the body, 
gravitating towards the foot of the bed, forces 
before it tlie pelvic portion of the fractured 
femur, while the apparatus, and all that part of 
the iimb below the fracture, continue as they 
were first placed, or nearly so. The apparatus 
does not slide towards the foot of the bed in 
the same proportion as the body ; and, con- 
sequently, that part of the limb which is si- 
tuated below the fracture will remain compa- 
ratively quiet, being little influenced by the 
gravitation of the body, or by the various 
movements which take place in that part of 
the fractured bone which is attached to the 
pelvis. Now it must be obvious, if the body 
slide towards the foot of the bed, and the ap^ 
paratus remain nearly at rest, that the upper 
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and back part of the thigh will be forced against i 
tile upper end of the apparatus ; pressure wil! 
be in this way occasioned at this part of the 
thigh ; which will be increased, in some mea- 
sure, by the sinking of the nates into the bed. 
This observation will be illustrated by referring 
to the diagram, (Fig.f) where a portion of 
the frame of the double-inclined plane, and 
of the side of the mattress, arc supposed to 
have been removed, in order to shew the sink- 
ing of the nates more e6Fectually, and also the 
pressure of the apparatus against the back of I 
the thigh, in consequence of this, and the gravi- 
tation of the body towards the foot of the bed. 
The pressure of the apparatus in this situation 
is sometimes so great as to produce considerable I 
pam ; but its most injurious consequence isj 
that of assisting the iliaciis internus and-psoas 
magnus in bending the upper portion of the ' 
bone upon the pelvis. Hence it will be seen, 
that the very plan which is adopted to relax the 
flexor muscles of the thigh, has no trifling in- 
fluence in bringing about the horrible deformity ' 
which we have so frequently to witness. 



wwl*i<!^- W'hen the short splints are used alone, tb« J 
^tiiuipiaca. shortMing of the limb is occasioned paitlj^.b 

the action of the long flexors and the extenai^Mtfl 
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the double-inclined plane, or the fipacture-bo*Jii 
employed, the unnatural approximation of the | 
knee and the pelvis, arises principally from thfe 
gravitation of the body ; for, the mechanical 
resistance which the apparatus offers to thp 
muscles which tend to produce retraction of | 
that part of the limb below the fracture is such^ i 
as to prevent ihcin from having any consideit- I 
able effect. 



It might be said, that if the thigh-plane be I 
elongated sufficiently for the upper end ot" the j 
apparatus to bear upon the tuberosity of the ] 
ischium, the evil 1 have mentioned would be J 
prevented. My experience, however, does not J 
enable me to coincide in this opinion. I havA I 
observed that, though the upper end of th* J 
apparatus be placed in the manner here sup^ I 
posed, it does not long remain so. The reason I 
of this is evident. The tuberosity of the ischium 
^ gnd the upper end of the apparatus are not 
preserved in the same relative position — th? 
nates sink into the bed or mattress upon which 
the patient lies, as I have said ; but this is not 
the case with the apparatus or, at least, in the 
same proportion ; consequently, the tuberosity 
of the ischium gravitates away from the u^iper 
1' end of the apparatus, which thus produces the 
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effect which I have just described. Transverse 
displacement, then, of the upper portion of the 
bone is produced, partly by the action of the 
muscles, and partly by the pressure of the ap- 
paratus ; and, when it has taken place, the 
limb becomes shortened more or less ; on some 
occasions, the degree of retraction is very great, 
I have seen it to the extent of seven inches in 
a case of fracture of the upper third of the 
femur, where the fracture-box was employed ; 
and that, too, under the superintendence of one 
of the most able surgeons in this town. 

The fracture-box answers two of the indica- i 
tions which I have pointed out — it supports the 
limb in the bent position, and prevents inver- 
sion or eversion of the foot, hut it does not fix 
the pelvis ; it does not maintain a proper degree 
of extension ; it does not steady the upper por- 
tion of the bone ; it does not keep the fhicf ured 
surfaces in close apposition ; nor does it prevent 
them from becoming displaced. 



From what has been said, it might he per- observatLOM. 
ceived that, neither the double-inclined plane, 
nor the fracture-box, is calculated to enable the 
surgeon to bring these accidents to favourable 
terminations ; and, consequently, we must ex- 
s2 
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pect to hftve deformity of the limb when dther 
pf them is employ ed, if the fracture ibe attended 
with a sufficient degree dF laceration of the^ur« 
roanding parts, to allow the broken extremities 
to become displaced. - 

Bm^'piIaI Another plan of treating fractures at this part 

of the femur, consists in placing the limb ia> the 
straight position, and keeping up extension by 
the use of Desault's splint, or that contrived by 
Bo3^r. When Boyer's splint is employed, the 
extension is regulated by the screw, which is 
placed at the lower end, in the same maradier as 
when the fracture is in the neck of the bone. 
The extending power of this splint is very great ; 
and, if we had nothing to do but keep up exten- 
sion, I cannot conceive any thing better calcu- 
lated to answer this purpose. But the propriety 
of maintaining the limb of its natural length is 
only one indication out of seven that I have 
mentioned ; and this can, unfortunately, only be 
fulfilled, with this contrivance, when the limbis 
placed in the straight position — a position which 
is not likely to be followed by &vourable re- 
sults. In the treatment of these cases» the thigh 
should be bent upon the pelvis, in order to relax 
the psoas magnus and iliacos intemus, and-to 
bring the lower fragment in a natural lio^mth 
the upper. This cannot be done with Boyer*s 
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apparatus ; for this apparatus requires the limb 
to be placed on a horizontal plane, or nearly so. 
If it were placed so that the limb may lie on a 
plane inclining towards the body, the strap 
which crosses the upper part of the thigh ob- 
liquely, would operate so as to assist the mus- 
cles in bending the upper portion of the bone 
upon the pelvis — an effect which is not so likely 
to happen when the limb is placed in the 
straight position. It might be argued, that we 
might depress the upper portion of the bone, 
so as to bring it lo a natural line with the lower, 
by the application of a splint to the front of the 
limb ; and thus, not only overcome the flexor 
muscles of the thigh, when the limb is in the 
horizontal posture, but also the effect produced 
by the strap, affixed to the upper end of the 
apparatus, when the thigh is bent upon the 
pelvis. This cannot be denied ; but, what is to 
be apprehended from this mode of procedure? 
I scarcely need observe, that ulceration of the 
■ soft parts which cover the broken end of the 
upper portion of the bone, would be likely to 
occur ; consequently, according to my judge- 
ment, this method of meeting the evil, arising 
from the action of the muscles simply, or from 
the combined influence of the muscles and the 
apparatus, ought not to he advised. i n i 
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rihe double-inclined plane, or the fraoture-boic'is 
employed, the unnatural approximation of the 
•knee and the pelvis, arises principally from the 
.gravitation of the body ; for, the mechanical 
jesistance which the apparatus offers to the 
muscles which tend to produce retraction x£, 
that part of the limb below the fracture is suchi 
as to prevent them from having any considei-; 
able effect. 

It might be said, that if the thigh-plane he 
elongated sufficiently for the upper end of tW 
apparatus to bear upon the tuberosity of the 
I ischium, the evil I have mentioned would be 
prevented. My experience, liowever, docs not 
enable me to coincide in this opinion. I haW 
observed that, though the upper end of the 
apparatus be placed in the manner here si 
posed, it does not long remain so. The reasi 
of this is evident. The tuberosity of the iscluufls 
and the upper end of the apparatus are not 
preserved in the same relative position — the 
nates sink into the bed or mattress upon whi 
the patient lies, as I have said ; but this is lu 
the case with the apparatus or, at least, in the 
same proportion ; consequently, the tuberosity 
of the ischium gravitates away from the u^iper 
end of the apparatus, which thus produces the 
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effect which I have just described. Transverse 
displacement, then, of the upper portion of the 
bone is produced, partly by the action of the 
muscles, and partly by the pressure of the ap- 
paratus ; and, when it has taken place, the 
limb becomes shortened more or less ; on some 
occasions, the degree of retraction is very great. 
I have seen it to the extent of seven inches m 
a case of fracture of the upper third of the 
femur, where the fracture-box was employed j 
and that, too, under the superintendence of one 
of the most able surgeons in this town. 

The fracture-box answers two of the indica- inference. 
tions which I have pointed out — it supports the 
limb in the bent position, and prevents inver- 
sion or eversion of the foot, but it does not fix 
the pelvis ; it does not maintain a proper degree 
of extension ; it does not steady the upper por- 
tion of the bone ; it does not keep the fractured 
surfaces in close apposition ; nor does it prevent 
them from becoming displaced. 



From what has been said, it might be per- observatioM. 
ceived that, neither the double-inclined plane, 
nor the fracture-box, is calculated to enable the 
sui^eon to bring these accidents to favourable 
terminations ; and, consequently, we must cx- 
s2 
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neady upon the foot and leg ; and then e: 
.the thigh and secure the foot in the same 
I Imanncr as for fractures of the cervix. While 
I the surgeon is doing this, an assistant should 
' prevent the pelvis froni being drawn up upon 
the middle, or thigh-plane, from the angle which 
is destined to receive it. The assistant conti- 
nuing to fix the pelvis, the surgeon should place 
a pad between the back of the thigli and the 
mattress, wide enough for the thigh to rest 
upon, and then apply three splints to the thigh:; 
one on the inner side of sufficient length to 
reach from the pelvis to the lower part of the 
inner condyle of the femur, another to reach' 
from the superior anterior spinous process dfl 
the ilium to the base of the patella, and the' 
third from the upper part of the trochanter 
major to the lower part of the outer condyle. 
These splints, which ought to be well made, 
should be neatly padded and confined to the 
thigh by three circular straps, passed round the 
limb, under the pad upon which it lies, and 
over the splints, so as to confine them to the 
limb. The pelvis should now be secured bjr 
buckling the pelvis-strap ; which should pass 
over the upper ends of the outer and front 
splints, Ijyt not so as to make the latter press 
uncomfortably -upon the superior anterior spi- 
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iHOtB process of the ilium. If the fracture be 
very oblique, care should be taken to pad the 
splints, so that they might press the fraetured 
iiJBT&ces blether. 



'' When a fracture in this situation is thus ' 
secured, and the treatment properly managed, 

-the seven indications I have mentioned are com- 
pletely fulfilled, and the surgeon might feel - 

jhimsclf morally certain, that union will take 

.place without any shortening of the limb, or 
any perceptible deformity ; unless there be great 
comminution of bone, as generally happens 
when the fracture is occasioned by a musket- 
ball, or when exfoliation occurs ; in such cases, 
a guarded prognosis should be given ; but he 
should recollect, that neither the obliquifi/ of 
a fracture at this part, nor the action of the 
muscles of the injured limb, will any longer 

;be considered an excuse for ignorance or in- 
attention. 

Fractures of the upper third of the thigh- J^^^^J,^^ 
bone, external to the capsule, require the pa- tion. 
tient to be confined from a month to six weeks; 
in order that the bone might become firmly 
consolidated, and capable of bearing the weight 
of tlK body without yielding. If the patient is 
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allowed to bear upon the limb before the calkis 
hats become strongs he is in danger o£ prodiieiii^ 
shortening of the limb^ or a bend in the bone ki 
the situation of the fracture, which caimdt a& ' 
terwards be remedied.* >,: ? - 

* I tnll h&e relate a ease whidi teads tt> Uliistraf^ AU 

observation; and. also, to shew the advaotag^4ef>|rf^lefi)m^. 
the use of the fracture-bed, before consolidation if completed, ^ 
in cases of fracture of the thigh, where deformity has taken 
place under any of the ordinary modes of treatment^ ' -/ ^ 

John Gardener, mi. 28, was admitted intoi $l« Xkpoi^'pf i 
Hospital on the 23d of June, 1829» under Mtv^Sreef^^ypfb. 
an oblique firacture of the femur, situated at the lo^irjer part of 
the middle third. The fracture extended through the bone 
downward and outward, and was occasioned, oq the,2;4tlv of^ ^ 
May, by a cask of beef, which fell upon the thigh. He tiad . 
short splints applied, and the limb placed in the straight po- 
sition, with the feet tied together. 

At the time of his admission into the Hospital^ die lower 
portion of the bone was retracted to the extent of two inch^ 
and a half. There was a great deal of swelling of the limb, 
and strong adhesions had taken place. Twenty-seven days 
qfter the accident, he was placed upon the fracture-bed, and 
the limb extended to its natural length; which was done with 
facility, over the planes of the fracture-bed^ though it qQu|^ 
be elongated very little by the hands. Before he was placed 
upon the fracture-bed, Mr. Bean, a very intelligent and at- 
tentive dresser, who had the management of the case, endea- 
voured, in my presence, to diminish the degree of retraction. 
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I might here observe, that the treatment ""wpi^re- 

f ' commended 

which I have advised for fractures of the thlEh, c°""i<ie™i ^ 

° ' Iw tlie bent, 

a little below the trochanter minor, is the best though not in 

diBpEEsible, 

that I am acquainted with ; but, before the 
introduction of the fracture-bed, I was in tbe 
babit of using, in these accidents, the apparatus 
which I employ in the management of simple 
and compound fractures of the leg, &c. I think, 
however, that this apparatus cannot hold the 
npper portion of the bone sufficiently, in all 
cases, to render it secure from a degree of 
motion, which might be injurious, when the 
patient raises the lower part of the body to ' 
answer the calls of nature ; and, as there is no 

by manual force; but he found himself incapable of doing 
80 more than about half an inch. As the man lay upon the 
fracture-bed, splints were applied to the thigh, I 
fractured ends, and to press them together. This treatment 
was continued for twenty -Jive days, at the expiration of which, 
the limb was examined, and it was found that the bone was 
united with the limb of its natural length and tke fool in Ui i 
proper ■podtion. ' ' 

This man felt his limb so strong that he began to bear upon 
it in a few days after he was removed from the fracture-bed ; 
and the consequence is, that the limb has become shortened 
rather more than a quarter of an inch. In cases of oblique 
fracture, I do not think it prudent to allow a patient to bear 
upon the limb for ten days or a fortnight after the union ap- 
pears to be quite firm. 
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tut. 



aSvantoge gained by it which is not equally 
well, and even better obtained, in such cases, by 
the use of the fracture-bed, I am induced to 
recommend the employment of the latter, as 
that upon which the surgeon can best depend • 
though, as might be seen by the following cases, 
the apparatus is much superior in its effectsj 
even when the fracture is at this part of the 
bone, to any of the ordinary means ; and might, 
therefore, be applied when the bed cannot be 
procured. 

■ -iloii 
A man, aged 51, fell over a tub and broj^. 
his thigh-bone obliquely, from one inch and aj 
half to two inches below the trochanter rainoit. 
He was admitted into Guy's Hospital under 
the care of Mr. Foster. The limb was first 
placed in the straight position, and confined by.' 
means of a long splint ; it was afterwards pqt; 
upon the double-inclined plane, the shouldecs 
being raised at the same time, so as to relaK 
the psoas magnus and iliacus internus : but he' 
suffered greatly from these modes of trcatmepl^ 
and, as they failed to keep the bones tn.anjftj 
thing like tolerable apposition, they were dis- 
continued. 



On the tenth day, as the limb lay upon the I 



1 



doable-inclined plane, the fractured ends over- 
lapped, so as to make the /"ractured Hmb nearli/ 
three inches shorter than the sound one ; and 
there was, also, an angle formed at the seat of 
fracture, which might be represented -by the 
elbow, when the arm is half bent. 

I now assisted Mr. Foster's dresser, Mr. Mash, 
who is now a well-informed and zealous prac- 
titioner, in applying my apparatus, which was 
worn for a month. At the end of this time, 
-the limb was examined, and the bone was found 
firmly united. The limb which had been frac- 
tured was now of the same length as the other, 
and there was not the least apparent deformity 
in any way. 

His bed was made two days after the appa- 
ratus was applied, and this was repeated at the 
end of a fortnight. The limb could be rolled 
upon the pelvis without giving him pain ; and, 
apparently without disturbing the fracture. He 
could draw himself up in bed, without expe- 
riencing any sensation of motion or of dis- 
placement in the injured part. 



This poor fellow often expressed himself 
most strongly in favour of the comparative ease 
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wad comfort of the trmtm^nt which ' was lait 
adopted. He rapidly recovered the pafect mt 
c{ his limb. 

The following case I was &voc«red widi -by 
Mn Joy, and I prrfer relating it here t0 any 
other^ in consequence of its having occurred in 
the practice ^ a surgeon^ with whom I have not 
the pleasure to be acquainted^ except by name* 

* 

Nortktoaldf ISth. Jag. 1828,p 

Dear Sir. .. i ^,i. . 

. > I^seiMl you the partieularsc^ a c^is^ 
joy.withaGMe. ^f ^ fracture of the upper third of die thighs 

bon^ which occurred in an old hdy^ih h^ 
74lih year. 

1 ■ ' r» ■ :* .' ' ■ ' <! ■ •: ■ i 

Ia tbe«vening of Sunday^ 6th of Apfi^' df^Ok^ 
pesent year, I was summoned to' Utte^ ti^ft 
an old lady, who -had met with a serioui^ ii^jttrif^; 
in consequence of being pushed down by^sc^d 
boys. .On ray arrival, she conijplainied ttf ^ttt 
pain in the left thigh and hip ; and^ tipon-lfMH^ 
ing the bed-clothes off the i^ected sid6; %if 
immense tumour presented itself at the upperi 
part of the thigh, which I found t^ fee i the 
result of a transverse fracture ctf the S6W6if^/ 



A commwnica- 
tion from Ifr. 



271 

itnhiediRtely below the trochanter minor. The 
limh was shortened an inch and a half, and the 
Joot was turned inward. 

Having placed the limb in as easy a position 
as circumstances would admit, and ordered a 
spirit lotion to be appHed frequently over the 
fracture, I left for the night. 



Upon visiting my patient the next morning, 
I had the honour to meet Sir Richard Sutton, 
(a gentleman whose name is proverbial in the 
cause of humanity) who very politely offered 
me the use of the apparatus which you em- 
ployed in his own case of non-union. This I 
found to be that which you, in your Syllabus, 
recommend to be adopted, in cases qf simple 
fracture of the middle and lower thirds of the 
thigh4>one, &c. It, however, appeared to me 
to be constructed in such a manner, as to admit 
of being used with more advantage in cases 
like the present, than any of the common 
contrivances. I determined, therefore, upon 
giving it a trial. The patient was placed on 
a mattress ; and, when the apparatus was pro- 
perly adjusted, she expressed herself as being, 
comparatively speaking, in Heaven. Notliing 
worthy of remark occurred during her six 
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'e&t^ confinement, at the end of wmcn^ 
apparatus was removed ; and it was now par«rl 
ticuiarly gratifying to observe, that the meanvt' 
employed had produced a most perfect limb^l 
having neither deformity nor shortening ; now 
did moving it in any direction cause the lei 
uneasiness. Thus far, and as far as your ajMlj 
paratus was concerned, were our wiehes acccmi^ 
pHshed, and the patient truly grateful for the( 
benefit she had received. 



The following evening I was sent for in great 
haste, as the old lady was supposed to be dying.' 
I found her insensible, bedewed with a C<ild( 
sweat, and with a pulse imperceptible. I sup»« 
eeeded in getting her to swallow some brartdy;; 
and water, which was n?peated at intervals, until' 
re-action took place ; and I resorted to suol 
other means as the circumstances of the 
seemed to indicate, and she was better on tl 
second day ; but, after this, she rapidly suni 
and died on the fourth day. 

■ '"I'M 

Having obtained permission of the famil; 
examine the limb, I cut down to the seat of 
fracture, which I found had passed through the 
bone, about a third of an inch below the tro-, 
chanter minor; but the fractured ends w( 



I 
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now eienfy and firmly united. In dividing the^ 
soft parts, I observed an abscess, situated be* 
tween the pcctinalis and obturator externus 
muscles, which contained about an ounce of 
unhealthy pus, but which had no commmiica- 
titm with the fracture. The irritation occa- ■ 
sioned by this abscess was very likely to be the 
cause of death, in a person so far advanced in \ 
years. 

Dear Sir, ( 

' Yours respectfiiUy, 

"^£91^ li! W. Jor. 

-■:,.■>■ A 

' These coBes are sufficient to shew that thtBl 
apparatus, though inferior to the fracture-bed, 
in the management of fractures of this part of 
the bone, is more beneficial than any of the 
common contrivances. The only objection I, 
have to its being used, in the treatment of sim* i 
pie fractures of the femur, just below the tro- 
chanter minor, arises, as 1 have said, from th^^i 
fear that it might not, in all cases, secure thoLi 
upper portion of the bone from a degree of mo- 
tion, which might retard the uniting proceis. 
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CHAP. IV. 



»\ * 



SiMPUB Fractures of the Middle and Lower 
. Thiws ^f the Thigh-Bone* 



«. • • : « . ' ■* 



Sec. I. — Causes^ Symptoms^ and Nature^ of 
Simple Fractures of the Middle and Lower 
Thirds of the Thigh-Bone — Displacement — 
Its Causes and Consequences. 

Moft ftequenu FRACTURES of the femur occur more frequently 
in the middle-third than in any other ^ part. 
This proba.bIy depen^s^ in a great measure, upon 
the size of the bone, which is smaller here than 
at the upper or lower third. 






.causes. 



Pttiodinwhich Fractures in this situation are common at 

they occur- 
all periods of life, and are produced hy..^:jlpvv^^ 

falls, the passage of laden carriages over the, 

limb, &.C. 



r. lif^ .'I 



Easily disco- ^H fractures in this part of the bone when 

▼ereo— uner«» * 

ring signs. complete, are easily discovered ; sometimes even 
from the manner in which the limb lies upon 
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the bed, there being frequently an angle formed j 
at the seat of fracture, projecting in one direcii ' 
tion or another. If the nature of the injuiy 
should not be evident at the 6rst view, it maj^ 
be easily ascertained by fixing the upper portictti 
of the bone and, at the same time, attempts i 
ing to move the lower in different directiona. ' 
This will give rise to preternatural motion if rf 1 
fracture exists, and also, in complete fractures,' | 
crepitus, when the broken ends are in apposition,' 
To these symptoms might be added, the pat jentV 
inability to raise the limb. These symptoms 
are sufficient to enable the surgeon to distin- 
guish a fracture of the thigh-bone at this part 
from aiiy other injury. 

The existence of a fracture having been made J 
Out, the surgeon should endeavour to ascertain 
the direction which it takes through the bone, 
This will lead to modifications in the treatment 
by which the result of the case will be greatly 
influenced. 

Fractures of the thigh are occasionally trans- 
verse. This fracture is not commonly accom- 
I panied with much laceration of the soft parts, 
L and hence it happens, that the fractured ends 
[ are seldom entirely separated from one another. 
t2 



Nature of the 
frncture. jji 

TraniTeru ^H 
without lue> B 
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If the fractured ends do not overlap, we may, j 
according to my experience, at once conclude I 
that the fracture is transverse ; and if they are i 
not easily moved in the transverse direction, we 
pay infer that the soft parts are but httle torn, 
, This .variety, which might be called a transverse I 
' fracture of the femvir without laceration, is very J 
easily managed. It is probably this varietal 
\vhich has given rise to so much boasting on thel 
part of those surgeons who have hastily come I 
to the conclusion, that fractures of the thif^ 
may be treated by position alone. 



Transverse fractures of the femur are, how-J 

I 

ever, sometimes accompanied with a great dea 

of laceration of the contiguoustextures, so that] 

the fractured ends may be easily separated from J 

one another in the transverse direction, andj 

i' when this has taken place, they readily over-J 

lap, though rarely in a great degree. Thi^ 

fracture might be termed a transverse fractui 

of the femur with laceration. It is for the m« 

part easily distinguished from any other, hy th& 

great projection of the broken ends when theyl 

are riding, and the facility of maintaining tbj 

limb of its proper length when the fracture* 

surfaces are brought together. This variet}3 

also admits of being managed without difficult J^ 
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,r Oblique. ^M 

I 



Fractures of the femur are generally more or ( 
less oblique. I have not observed, however, 
that oblique fractures pass through the bone 
more in one direction than in another. Fractures 
which I rank under this head, are always, as far 
as I have noticed, attended with retraction, but Without iiure- 
if the obliquity is not great, and the laceration 
trifling, the retraction is for some days inconsi- 
derable. The degree of retraction in oblique 
fi*actures, is commonly proportionate to the de- 
gree of laceration of the soft parts which sur- 
round the bone at the seat of fracture. Hence w«h iac«.f 
it will be seen that, when the internal lacera- 
tion is great, the retraction of the lower portion 
of the limb may take place to a frightful ex- 
tent. Oblique fractures, may therefore, in my 
opinion, be also very properly divided into two 
varieties, dependent upon the condition of the 
soft parts. The first might be called fractures 
without any considerable laceration, and the 
second, fractures with extensive laceration of the 
surrounding structures. 

The sui^eon, having made out the nature of oirectioa. | 
the fracture so far, should proceed to discover 
the direction in which the bone is divided. This 
is a matter of very great importance ; for upon 
the accuracy of his knowledge of this circura- 
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itance, will depend much nice modification in * 
the treatment, and consequently, the proper ap-, I 
position and rapid re-union of the iTactured, | 

Tliis might generally be ascertained by 
considering the direction in which the broken 
extremities are displaced. 

Downwd BDd When the fracture divides the bone obliquely 1 1 
downward and outward (F7g. a), the Fig,a,i< 
broken end of the upper portion is 
found on the outer side of the lower, 
while that of the lower portion is dis- 
I' placed towards the inner side of the 
I vpper. The surgeon might easily dis- 
, cover this variety of displacement by 
passing his finger firmly along the outer 
: wde of the limb. If the finger is car- 
I ned from the great trochanter towards 
i ^e condyles, the surgeon finds that, 
I when it reaches the lower end of the ' 
' upper portion, it slips suddenly over it; and at 
this part the keen edge of the upper poKtipQ. 
will be felt projecting at the outer side vaa^ ot) 
i kss, according to the extent of displacement. 
In such cases the fractured end of the lower por- 
tion which lies on the inner side of the upper, 
cannot always be felt through the muscles. 
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When the bone is broken obliquely down- 
ward and inward (F^g. b), the lower *"'?■ ^• 
portion will be found projecting on 
the outer side of the upper. In such 
a case, the finger, carried as I have 
mentioned from the trochanter to the 
condyles, would not pass suddenly over 
the broken end of the upper portion, 
I but would strike against the fractured 
I end, or some other part of the lower 
portion. This position of the frac- 
I tured ends will usually be found suffi- 
\ ciently diagnostic of the direction of the frac- 
I ture, the signs of the transverse fracture being 
absent. 

When the fracture runs do 
ward (Fig. cj instead of to the inner *'^- 
or outer side, the displacement is differ- 
ent. In this variety the edge or point / ai 
of the upper prortion is felt projecting 
antiBd6rly, while the fractured end of 
tboWiwer portion lies behind. 

In fractures downward and backward 
(F^g. d) the situation of the fractured 
crids is reversed ; that of the upper por- 
tion being found projecting posteriorly. 



DownwBTd uid 




Downward and 



felt f^'*' 
ties 6 ,y 
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while that of the lower is easily felt 
before it, These differences in the rela- 
tive position of the broken extremities 
of the bone are readily distinguished, 
commonly by passing the finger firmly 
along the front of the thigh. When 
the fracture is downward and forward, 
the finger, on arriving at the seat of 
injury, slips suddenly- over the fractured 
end of the upper portion ; and, in frac- 
tures downward and backward, it strikes sud- 
denly against that of the lower portion. i 



l> 



ii 



Sometimes the direction of the fracture par-f I 
takes more or less of two of those which have 
been mentioned ; but, after what has been said, 
I think the intelligent surgeon will rarely meet 
with any difficulty in making out the directioDf 
of any fracture which he may have to examine. 



rthe Fractures of the lower third of the femur,, I 
like those of the middle, occur at all poioclif of | 

,„, life, and are produced by similar causes, 'lllie; 
bone might be broken at this part transversely, 
or it might be broken obliquely in any direction. 
Occasionally only one of the condyles is broken, 
off obliquely, ocasionally both are broken off; 
tranaversely or obliquely, and at the same tinwy I 



» 



I 
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split asunder. The degree of injury which the 
sdft parts sustain is sometimes inconsiderable 
and sometimes very great, so that the fractures 
which occur in the lower part of the femur, 
like all others, might be divided into those 
which are not accompanied with any consider- 
able laceration of the surrounding textures, and 
into those which are attended with great lace- 
ration of these textures. The latter might also 
be called loose fractures, for when the soft parts 
surrounding the bone at the seat of fracture are 
much torn, the broken ends admit of great 
extent of motion. 

Tlie symptoms of fracture just above the sjmpto 
condyles are in general the same as those which 
are observed when the injury takes place in the 
middle of the bone, and the indications which 
lead to a knowledge of the direction of the 
fracture are also for the most part similar. 

' Wien one of the condj'les is split off, the when one ot 

_ > . . . the condyles 

fraotare might be easily ascertained by placing aputoff, 
the limb in the straight position, and fixing the 
femur while the leg is moved laterally. If ai 
fracture exists of this description, a lateral hinge- 
like mbtion will be discovered in the knee-joint, 
and also a distinct movement of the fractured 



I 



condyle, accompanied with crepitus, when the 
fractured surfaces are pressed together. The 
tumefaction of the knee-joint is sometimes veiy 
great. It is necessary to connect thi 
blage of symptoms, in order to distinguish tbi( 
accident from othei"s which occur in the othi 
bones which enter into the composition of tl 
knee-joint. 



The degree of displacement which is observecPJ 
in fractures of the lower third of the femur, 
differs in some respects from that which takes 
place in those which are situated in the middle 
of the bone, and is sometimes attended with 
much more serious consequences. This differ- 
ence appears to me to be referable to natural 
causes, which I shall now attempt to explain. 



he 

i 



fractures of the 
xniddle and in 
tiiekiwei third. 



The only physical cause of displacemi 
inherent in the limb, which is observed in frac-' 
tures of the thigh, must be referred to the 
action of the muscles; and those which, are 
attached to the fractured portions of thtf4inie, 
are the principal that tend to separate the frag- 
ments in the transverse direction. We will 
consider the natural action of those which are 
more particularly concerned in separatiftg tl 
fractured ends from one another, when 



Jl 
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fracture is situated near the extremities, of the 
bone. 



iliacus internus is to bend the thigh upon the 
pelvis. The power of these muscles is so great 
that they lift the greater part of the weight of 
the entire limb with the greatest facility. Now, 
^ these muscles do so much in bending the ' 
whole limb upon the body, we might infer that 
they would do their part in raising half the limb, 
supposing it to be amputated at the knee, with 
still much greater facihty; and, if the limb be 
amputated high up in the thigh, the mere tonic 
contraction of these muscles is sufficient to over- 
come the action of the extensors of the thighj 
and keep the stump bent upon the pelvis. This 
fact every surgeon has witnessed after amputa- 
tion in the thigh, but more particularly when 
the amputation is performed a little below the 
small trochanter. The action of these muscles, 
which is so evident as to strike every one after 
anpatation, is not noticed in the natural state 
of the limb, because the power which they have 
superipp to the extensors ia counterbalan- 
ced by. the weight of the limb. Now in 
efifect, as regards the action of these muscles, it 
very little matters whether the operation that 
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has been mentioned, is performed, or thei« )*' 
mere solution of continuity in the bone, accooli 
panied with a separation or laceration of thosft! 
parts which surround it at the seat of injury- 
1 mean the periosteum and such muscles as ar^i 
naturally inserted into the bone where the fr 
ture exists. The action which the psoas ma] 
nus and iliacus internus have upon the limb, 
communicated to it by the thigh-bone ; but' 
this be fractured through the whole of its diSt! 
meter, their action cannot be propagated to ihit 
■ part of the limb which is below the fracture'^ 
nor can the weight of the limb resist their actiotij 
when the bone is broken, except through tl 
medium of the soft parts, consequently the el 
of these two muscles in loose fractures wil! 
the same, or nearly so, as if the limb wereadS- 
putated in the situation of the fracture. Tlieif 
tendency is to bend the upper portion of the 
broken bone upon the pelvis, or, in other wordij^ 
to cause it to assume the flexed position. 



offered to tbe 
fleion. 






If the fracture run through the boti^< 
liquely, downward and forward, and is accoi 
panied with considerable laceration, the only 
powers which at first oppose the action of the 
psoas magnus and iliacus internus, 
tensors of the thigh and the weight of that k 
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^ part of the limb which is situated above the frac- 
ture, which they readily overcome ; but, as tlie 
upper portion oftlie bone becomes bent upon the 
pelvis, the broken extremity puts the extensor 
muscles of the leg upon the stretch j and then, 
even in this variety of fracture, which is one of 
the worst that can occurin the thigh, the action 
pf the psoas magnus and iliacus intcmus, and the 
bending of this part of the limb upon the pelvis, 
would consequently be further resisted by the 
weight of that part of the limb which is below 
the fracture. This additional resistance offered 
to the psoas magnus and iliacus internus by the 
gravity of the hmb, is principally conveyed to 
the upper portion of the bone through the me- 
dium of the extensors of the leg, and will be ' 
more or less effectual in its operation in propofr 
tion to the distance of the fracture from the I 
trochanter minor. Here we see a power exerting I 
its influence upon the upper portion of a frac* j 
tured thigh-bone, when the fracture is in th« 1 
middle or lower thirds, which does not exist 
when the limb is amputated in either of those i 
situations. Hence we may perceive that the 
upper portion of a fractured thigh-bone is not, 
under ordinary circumstances, lilcely to become 
so much beut upon the pelvis as the stump of a 

' tliigh lefl after amputation 
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Conseqt 
0ftnms¥€ 



The pain which the patient experiences when 
the upper part of the bdne is thus bent upon 
the pelvis, is generally very ^ great, if^that part 
below the fracture be not at the same titne 
raised so as to represent the same degree of 
flexion. This pain is produced principally by 
the serrated or otherwise irreguliar end* of the 
upper portion of the bone which is forced agaihst 
the inflamed and teilder bellies of the extensors 
of the leg, and of course pricks and tears tfaefti 
in proportion to the degree of irregularity of 
the fractured surface ; and the degree ^f force 
which: the psoas magnus and iliacus intethds 
exert upon the upper portion of the bone. 



Cause of re- 
traction. 



The extensors of the leg being irritated by 
the sharp points of the fractured extremity of 
the upper portion, and the flexors of the Ifeg, 
more or less by those of the broken extrtemity 
of the lower portion, act together forcibly, some- 
times very violently, upon that part of the limb 
below the fracture, and draw it up towardis the 
pelvis J producing a degree of retraction' ^ilftSch 
varies in different cases, but which som^titties 
amounts to seven or eight inches. ' • 



Reason for It will be recollected that I said something 

speaking par- • r i zi i 

ticuiariy of the about the action of the flexors of the thigh in 
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the last chapter, when treating of fractures just 
below the trochanter minor, but on that occa- 
sion, I merely mentioned the facts without en- 
tering particularly into the explanation of them, 
which I reserved for this place, in order that I 
might connect the observations which I wished' 
to make upon the action of these muscles, witlw 
some that I have to offer upon the action of the 
gastrocnemius and popliteus, thinking that theyi 
might serve to illustrate each other. 



flexors oTflie 
thigh in this 



i 



Mv readers will recollect that the erastrocne- Action of the 

J _ _ ^ gBstrocnemiua 

niius externus, takes its origin from the poste- and popiLtem. 
rior part of the condyles of the femur and is 
inserted into the os calcis. This muscle is an 
extensor of the foot or flexor of the leg, or both ; 
and the popliteus, which they will recollect 
goes from the outer condyle of the femur to be 
inserted into the upper part of the tibia, is a 
flexor of the leg. Now, why are these two 
muscles called flexors of the leg? Because 
they aBsist in bending the leg upon the thigh : 
Granted. But why do they not bend the thigh 
upon the leg in their ordinary action ? Because, 
the femur, from which they arise, is relatively 
more fixed than the leg. These muscles acting 
could not so readily bring down the thigh and 
trunk upon the leg, when their action is op- 



posed by other muscles, as they cmi beitd-the 
leg upon the ttiigh, therefore they may properly! 
be called flexors of the leg. What is meaot bjfi 
I ^ fixed point when speaking of the action 
' of muscles ? I scarcely need add, that it sign | 
ni6es nothing more nor less, than that pQiilff 
which opposes the greatest resistance to a 
J muscle when it is in action. Thus, the scapula 
I i^ the fixed point for the biceps flexor cubiti^ 
because this muscle, being made to contract i 
under ordinary circumstances, bends the forehj I 
arm upon the humerus ; the fore-arm therefore^ J 
■ is the most moveable part, or in other wordsg I 
' opposes the least resistance to the action of thif| I 
muscle. But those parts or points which, i^f J 
the natural condition of a limb, are relativdl^J 
. the most fixed, may evidently become the mo^^ J 
moveable after an accident. Thus, suppose tbfkl 
coracoid process of the scapula were broken Q& 1 
and separated from the clavicle, and we were tfi j 
putthecoraco-brachialis muscle into action, thi(() j 
muscle would no longer assist in raising th^ J 
arm and bringing it forward but would do^ I 
press the coracoid process; because this pa^ j 
which in the natural state is relatively mot^t j 
fixed than the humerus, now admits of beio^ I 
moved by the influence of a less force, in cpm* 
sequence of the injury which it has sustained.- 



"What I have said with 



respect 
advanced 



to the coracd- 



brachiaUs, r 
in considering the influence of a set of muscles, 
the action of which, I now wish to hring under 
particular consideration, namely, the gastroo 
tkemius and popliteua. 



' We have already seen what effect the flexors Effect in frw- 
of the thigh have upon the upper portion lower-third o( 
ot a ti-actured temur ; we will now see what 
effect the popliteus, which is a flexor of the leg, 
and the gastrocnemius cxtcrniis, which is a' 
flexor of the leg as well as extensor of the foot,' 
have upon the lower portion. Wc will suppose 
that a fracture exists at the lower part of the 
thigh-bone, and that it divides the bone in a 
direction downward and forward, and that, with 
such a fracture, the limb is placed in the straight 
position upon the heel, or the bent position upon 
the side, and that the leg and lower portion of 
the thigh are left to the action of the gastroc-i 
nemius and popliteus; which would require the' 
, greatest force to move it, the leg or the lower 
^rtion of the thigh ? You would say that part 
which opposes the greatest weight and length of 
lever, which is, in fact, the leg. The leg, under 
«uch circumstances, is more fixed than the lower 
fragments of a fractured thigh-bone. The or- 
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effect of the action of these masolesij 
now reversed — the leg and toot are the rela 
tively fixed parts, and not the condyles c 

I &miir as when the bone is entire. What ought' 
we to infer from this fact? What we actually' 

I see take place — that these muscles, instead of 
assisting to bend the leg upon the thigh, do, 
when this variety of fracture exists, bend tli^J 
lower portion of the thigh-bone upon the leg^l 
in such a manner that the fractured end piu/ei 

^bdckward in the popliteal space- {Fig-^'^ 



This will be the case also when the frart 
extends through the bone in a direction dow 
ward and inward, or downward aud outward. i 



EAcUw 
oneorthi 
dylMiss 



If the outer condyle is split off, the action « 
the popliteus and outer head of the gast 
nemius muscles will turn the condyle round j 
the same way as when the fracture esteiM 
through the whole diameter of the bone, whii 
the other part of the femur remaina in iti 
|R-oper situation. If the inner condyle be split 
I trfF, the same thing will occur from the action of 
the inner bead of the gastrocnemius. Of course 
Jbr these effects to take placx; in any 001^" 



I 

I 
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deraUe degree, either in fractures immedtateljp \ 
above the condyle, or in cases where one of the 
condyles only is split off, the fracture must be 
of the loose kind. This position of the fractured 
end has obtained, when the parts were inade- 
quately supported, in all the cases of this descrip- 
tion that I have witnessed, and I should think 
that it must occur in almost every instance. 

' When, in fractures through the whole dia- ^ 
meter of the bone, transverse displacement of " 
the broken ends has taken place, whether from 
the action of the muscles or from external force, 
they are made to overlap in the same way as 
fractures higher up in the femur, by the con- 
traction of the extensors and long flexors of the 
legs ; and if they be suffered to unite in this 
situation, the consequent deformity and lame- 
ness is very great. The lameness which will 
take place when cither of the condyles is alJ 
lowed to unite out of its proper relative posw 
tion, will also be by no means trifling. ' 



When the fracture divides the bone down- Estensanof 

the leg piercsil. 

■ard and forward, it sometimes happens that 
i (he fractured end of the upper portion pene- 
trates the extensor muscles of the leg, and be- 
comes lodged in their substaDce. A preparation 
u2 



Rillustrative of this fact was in the i 



; possessi 
s given i 
Astley Coopers work on dislocations. 



Mr. Paty, a drawing of which i 



Fracture* 
downward and 
backward. 



When speaking of fractures which occi 
higher up in tlie bone, I took occasion to remach 
that those which divide the bone in a directiqi 
downward and backward, are the most fa- 
vourable to treat. This is the case in whatever 
part of the femur the fracture is situated, ai}^ 
evidently depends upon the manner in whi^ 
the flexors of the tliigh and the gastrocnemi^ 
and popliteus antagonise each other. If I hv 
succeeded in making myself understood, it v 
be seen that a fracture, passing through tb 
lower end of the bone in a direction downwaj 
and backward, will not allow the fractured su^^ 
faces to be drawn asunder by the simultaneous 
j,,_, action of these muscles; but, on the contrary, 
the psoas magnus and iliacus internus acting.ui 
one direction, and the gastrocnemius and | 
tens in the other, tend mutually to keep tba 
in close apposition, provided the fractur^ e 
tremities do not overlap. 



ro^!SL°diffJr ^"'' though these two sets of muscles favo^ 
indifferent the surgBon's endeavours to keep the 

ends in proper apposition in cases of this doi 



I 



tjriJiHon, it must be borne in mind that the^ 
have the advantage of one another in all com- 
plete fractures, in proportion to the distance of 
the fracture from either end of the bone, in 
consequence of the greater or less degree of re- 
sistance, offered to either set, by the length of 
that portion of the bone to which they are 
attached. For instance, if the fracture he high 
Up, the set of muscles which act directly upon 
the upper portion will have the advantage in 
•effect of those which act upon the lower portion ; 
^nd, if tlie fracture is situated near the con- 
dyles, the effect of the muscles attached to the 
lower portion of the bone will be seen to pre- 
■ponderate. The power which these two sets 
'of muscles exert will be, in all cases, much the 
"pame, but the effects will be different. 

«'' If the broken extremities overlap in fractures EvUagieMerst 

*^ the lower end 

"extending downward and backward, the conse- thanatthe 
quences differ somewhat at the two extremities 
' of the bone. Just below the trochanter minor,or 
in the middle of the bone, the only injurious ef- 
fects may be deformity and lameness; but if they 
ride considerably when the fracture is situated 
'near the condyles, there may be not only de- 
"formity and lameness, but in some cases such 
"a degree of mischief as may lead to the neces- 
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f lity of amputaiing the limb. Why ? For tHH 

I reason, the keen edge of tlie upper portion dei 

cending into the ham (Fig. h). 



I Oiay penetrate the artery, and so injure tht? 

t fterves as to render the operation necessary, is 

' firder to save the life of the patient. Some 
time since I saw a man who was suffering undd 
the effects of this variety of fracture. In hitt 
|thc fractured end of the upper portion pass^ 

I by the artery and nerves, and after piercing tin 
^integuments projected in the ham, where a pol 

riion of it exfoliated. The condition of thi 
I poor fellow's hmb is a disgrace to sui^ry, antti 
might have been easily prevented, as I shati 
hereafter attempt to show. 



In concluding my remarks upon the infiuencdl 
of the muscles which produce the most inju^l 
rious consequences in fractures below the trt>i^ 
chanter minor, it is proper to observe that rtese* 
are not the only ones which tend to dtsplaoftl 
the fragments. The abductors, adductors, andW 
the rotators outward and inward, will also Iiav6* 
«n effect in deranging the fractured ends 
r ^ome cases, according to the situation and pe- 



culiar state of the fracture ; but the influence of 
these is comparatively trifling, though Bufficient 
to keep the careful sui^eon on his guard till 
the uniting process is completed. 



Sbc. 2> — The usual Modes of Treatment em- 
pUnfedinFractures of the Middle and Lower 
Thirds of the Thigh-bone. 

Before we can understand correctly the man- 
ner in which any set of fractures should be 
treated ; we must make ourselves acquainted 
with the indications which these accidents pre- 
sent; and, having done this, we shall be prepared 
to comprehend more fully the advantages or 
defects of the different modes of treatment 
which have been from time to time resorted to. 

The indications which, according to my ob- '""i'cationi. 
servation, arc common to fractures of the mid- 
dle and lower thirds of the femur are four. 1st. 
, To prevent the fractured cxtfemities from any 
, independent movement, when the patient moves 
I the trunk, or when passive motion is given to 
the limb. 2d. To maintain the natural length 
of the femur with the limb in the bent position. 
.^t To madntain the natural curved figure of 



I 
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tlie bone and the fV&clured ends in close con-' 
tact. 4th. To keep the foot from turning ta 
the inner or outer side. 

It mu»i The plans of treatment for fractures of the 
thigh have been so various, that I should des- 
pair of being able to give a particular account 
of them all, were I so disposed. The attempt 
would take up more room than I intend to de- 
vote to this subject, and the perusal more of 
my readers' time than they would be inclined to 
give it. I shall, therefore, only speak of those 
contrivances which are most commonly em-' 
ployed. This part of my duty I enter upon 
with reluctance, and nothing should induce mo 
to do so, . but professional advancement and' 
public good. The contrivances I shall mention, 
possess, as far as I have been able to discover, 
all the advantages obtained by the older sur- 
geons, as well as all the improvements to which 
the modems can lay claim. 

piintB. When the short sphnts, as they are called, 
are had recourse to, three or four of them, com- 
monly long enough to extend from the pelvis 
to the knee, are confined round the fractured 
thigh by means of tapes ; usually there is one 
placed along the outer side of the thigh, ano- 
ther on the inner, a third on the front, and 




Sometimes a fourth behind : and when the tapes 
arc tied, the limb is sometimes laid in the 
straight position upon the heel ; sometimes it 
is bent and supported by means of a pillow 
under the knee, and occasionally it is bent and 
laid upon the outer side. These various posi- 
tions have been adopted according to the parti- 
cular fancy of the surgeon. 

Now this plan is very simple, but does it "^^"'"'^ 
Micceed ? Certainly not; for almost as con- 
stantly as we see it put in practice, we find the 
result is deformity of the limb. Let us endea- 
vour to discover the cause of this. It cannot 
always be attributed to the ignorance or inat- 
tention of the surgeon, for it occurs in persons 
who are under the care of the most scientific 
surgeons — men who do honour to the age in 
which they live — who are anxious to obtain 
favourable results — who feel for their patient's 
welfare, and endeavour to preserve their own 
reputation. 



I procured four pieces of stick, to represent Eiperiment. 
a fractured femur connected with the bones of 
the leg and foot (Fig. 1). The piece (d) 
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intended to represent the foot, was conncctciJ 
to that intended to represent the tibia (c) by 
a hinge-joint at right angles. The upper cod 
of the stick, used to represent the tibia, was 
connected to that portion used for the lower end 
of a fractured femur (bj by a hioge-joint. The 
other piece of stick f'aj, which was to take the 
place of the upper portion of a fractured femur, 
was not directly connected to the other pieces. 
The portions (aj and (b) were separately im- 
bedded in shreds of muscles in sufficient quaaj^ 
tity to cover the sticks all round, to the thick- 
ness of about an inch, and long enough to extend 
from one end to the other of each. The mus- 
cular fibre having been firmly tied to the sticks, 
with twine passed over it round the sticks in 9 
spiral direction, I placed one end of (a) and 
of (h) in apposition, and secured these two por- 
tions firmly in a straight line, with four slips of 
deal (Fig. 2), which were equal in length tp 



^^^^ 



the two portions (a) and (b), and confined thetn 
upon the muscular fibre with tapes, in the same 
manner as the short splints are confined upon a 
fractured thigh. This is an experiment that 



I 
I 



any one can repeat, and in doing so, he will J 
discover that by rotating the piece (c), a ro- 
tatory movement will be communicated to (bj, 
but no motion whatever will be communicated 
to the piece (aj. The motion will be found to 
terminate at that part where the fracture is sup- 
posed to be situated, namely, between (a) 

' Pfom this we might conclude that, when a ^ 
fractured thigh is put up with short splints, 
any accidental rotatory motion given to the 
lower portion of the bone, will terminate at the 
seat of fracture. This is the case also when 
any rotatory motion is given to the upper por- 
tion by any movements of the pelvis, whether 
intentional or accidental. 

By carrying the leg piece (c) to one side or uteraim 
the other, so as to represent the motion of ab- 
duction or adduction of the leg, the portion (b) 
is moved laterally also, but the portion (a) 
does not move, consequently the centre of mo- 
tion is between (a) and (bJ. When the por- 
tion (b) is thus carried out of a straight line 
with Ca), that variety of displacement which I 
have called "angular displacement," is pro- 
duced. Precisely the same consequences will 



I 
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be seen to follow lateral movement of that por- ' 
tion of stick (a) which is made to represent I 
the upper part of a broken thigh-booe. 

From this we might infer that by moving the 
leg or the pelvis laterally, one of the fractured 
extremities will be made to move; and the ] 
nature of this motion will be the same in th^ ' 
fractured limb if the splints do not reach the 
condyles, as in the representation of it, pro- 
vided the impetus be passive, and the muscles be , 
not thrown into action. It seems to me ridiculous I 
to say that motion of the fractured extremities I 
might be prevented by keeping the patient I 
quiet, because this cannot be done to the extent ] 
which this sort of treatment would require. 



But here an objection might be started. It I 
might be said that the short thigh-splints^ when I 
they are of a proper length and properly ap- | 
plied, do reach the condyles of the femur, and I 
therefore, that variety of motion and displace- I 
ment which was last mentioned does not take 
place, in consequence of moving the leg late- 
rally. Granted. But a worse kind of motioo 1 
takes place under such circumstances. The J 
centre of motion would then be in the situatioa | 
of tlie condyles, consequently when the leg.isl 
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moved laterally, lateral displacement of the 
fractured end of the lower portion will occur. 
This will be illustrated by (Fig. Z), ««■ ' 
in which the parts are represented, 
so as to show the movement of the 
lower portion of the femur. 

What I have said applies to frac- 
tures through the middle of the 
bone; but it is to be recollected 
that, however little the influence 
which the short splints have when 
employed in the management of 
sucH fractures, it is still much less 
in fi-actures situated near the upper 
or lower end. 




Again, is there any thing in the mechanism ^^JStaS^ 
of these splints to keep up extension ? No ; to u"nKti«»i 
maintain the femur of its natural form^ ' I^q ; 
16 'prevent the foot from turning to the intier 
'dr outer side? No. Motion and displacemefft 
of the broken extremities and shortening of the 
liihb take place, much the same as they woi^Id 
were no splints applied. These splints do. ndt 
a'Qfwer effectually a single indication! Heo'ce 
it is not to be wondered at that defbrinily of 
tlie tinib is so constantly the result of this plau 
of treatment. 
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The late Mr. Pott supposed that tlie defor- 
mity which is BO common an occurrence after, 
fractures of the femur, is to be attributed to the 
action of those powerful muscles which sur- 
round the bone, rather than to any other cir- 
cumstance ; and, that this action would become 
trifling, if the limb were so placed as to shorten 
the distance between their origin and insertion, 
or in other words, if they were put in whatial 
called their relaxed position. This idea is fon 
the most part very good, and must be regarded 
as the origin of much improvement in the 
setting and treating of fractures. It is acted'. 
upon at the present day in tlie setting of frac-< 
tures, under the consideration that musclesi 
contract with much less force when they are * ■ 
placed in what is called their relaxed position,., i 
than when they are extended or stretched. "'I'lll 
.t..il«l 

I believe we are indebted to Mr. Potk>4bna 
pointing out to the profession the advantage oCIj 
applying the knowledge of this fact, which^4 
however, is not without exceptions, to the treat- 
raent of fractures; and though he was incor- 
rect in asserting that all the muscles are relaxed 
by placing the limb in the bent position, and 
though his treattneiit was very inadequate to 
preserve the limb of its natural form, as I shall 
presently attempt to demonstrate, yet bis obser^ 



I 



I 
I 



303 

vattbns are not, as some would lead us to sup- 
pose, to be considered useless. Every one who 
knows any thing of the treatment of these acci- 
dents, must be aware that the relaxation of the 
muscles is an important indication, especially 
in Some cases ; Mr. P, should therefore be re- 
gaitied, were it even for the communication of 
this fact alone, as standing among those who 
have contributed to the advancement of this 
department of surgical science. 

Mr, Pott recommended ns to bend the limb, Modeofpiacii^ 

the limb. 

and lay it on the outer side uponasplint, reaching 
from the trochanter major to below the knee, 
and keep it in this position till the union is 
completed. By this mode, he did not, as he 
supposed, relax all the muscles of the Hmb, but 
approximated the origin and insertion of those 
which 1 have said have the greatest influence 
in producing transverse displacement of the 
broken ends of the bone, namely, the psoas 
magnus and iliacus internus, and the gastroc- 
nemius and poplitcus ; and, if the patient could 
keep upon his side with case to himself, this 
might be considered as one of the best modes 
of treatment that have been hitherto adopted. 



Unfortunately, however, for this plan, when Consequenees. 
the patient is placed upon the side with the limb 
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laid upon a splint, in the manner Mr. Pott 1 
directs, the integuments covering the outer side>l 
of the trochanter major are so compressed be- J 
tween the bone and the splint, that they soon»l 
inJIamc ; and, if the patient should maintain' i 
this position for any considerable period, they 
often ulcerate or slough. This is one great ob- 
jection to the treatment which we are now con- 
sidering. The patient who is treated according 
to Mr. Pott's plan, must not turn upon his 
back ; if he should do so, and remain in that 
position, he will have eversion of the foot. But 
there are few persons who can bear the pain 
which is occasioned by strict adherence to this 
mode of treatment. They attempt to relieve 
themselves by turning round upon the back ; 
and, as the pelvis turns round, it carries with it 
the upper portion of the fractured bone, whilej 
all that portion of the Hmb below the fractur* 
remains upon the side. If the bone should ' 
unite while the fractured ends are thus rela- 
tively placed, eversion of the foot will be the 
consequence. This deformity so commonly 
occurs when Mr. Pott's plan of treatment is 
adopted, that the everted foot is now prover*J 
bially called " Pott's Foot."* J 

* Any g^nileman may satisfy himself that the upper por- 
tion or a tractureii femur is rolled inward when the peKia is 
turned from the side lo the back, by placing himself upoii a 
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In this plan there is no provision made by j^^*^^^*" ^ 
which extension may be kept up, and therdFore 
shortening of the limb, more or less, is almost 
as constantly observed as eversion of the foot. 
In short there is not one of the four indications ]^^° "^* 
I have mentioned, properly answered by Mr* 
Pott's method of putting up a fractured thigh ; 
it is a method, therefore, which I cannot 
recommend. 



This plan of treatment, however, coming &om Tried extcn- 
Mr; Pott, a man of considerable eminence in 
his profession, attracted much attention, and 
was tried upon an extensive scale. Butsur* 



plain 8urface> with the limb bent and laid upon the side, by 
noticing the manner in which the limb lies when the bodf is 
upon the side, and when it is upon the back. He will find 
that the limb lies very comfortably upon the outer side, as 
long as the tnmk is kept in the same position ; but when the 
trunk is turned round upon the back, he will observe that the 
upper end of the limb will be raised from the plane by the 
action of the adductor muscles, consequently an equal bearing 
of the limb from the foot to the trochanter is not maintained. 
The limb is somewhat twisted^ and soon becomes painful^ 
apparently from the weight which is thrown upon these 
muscles. If the femur is broken, the rotatory motion of the 
upper fragment, which, in some measure, keeps pace with the 
rotatory movements of the pelvis, prevents the occurrence of 
the pain here alluded to. 

X 
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' geonSSoon' became acquainted with the infcbn- 
vcnienccs I have mentioned, and, at the same 
time, were not inattentive to the advantages 
which arc derived simply from the bent position 
of the limb. The apparatus employed for sup- 
porting the limb in this position without the 
necessity of placing- it upon the side, was the 
double-inclined plane, or common iVacture-l 
of which I shall now speak. 



1| 



Though the common double-inclined plane 
might be employed, so as to prevent eversion or 
inversion of tlie foot, and to maintain the limb 
in the bent position, yet, after what I have said 
respecting it elsewhere, (see pages 192 and 254J 
few, I think, will be disposed to use this cqu- 
tiivancc in the management of fractures ^f the 
middle or lower third of the femur. This a.pp$n 
Tatus supports the lower portion of the lioihj 
when con6ncd upon it in the manner I have 
stated, in a proper position ; but it gives so little 
support to the upper, that wliatcver direction 
the pelvis moves in, the pelvic portion of the 
bone moves with it, without producing a corres- 
ponding movement in the lower portion. The 
disturbance of the ti-acmred parts thus occa- 
sioned, is for a time productive of pain» and, as 
1 have attempted to show, much retards the 
nnion. 



I 
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This contrivance does not enable the surgeon ''°" "°*. ''="p 
to keep the limb of its proper length when the 
fracture is in the middle or lower thirds of the 
femur, any more than it does when the fracture 
is situated in the upper third ; therefore, when 
transverse displacement of the broken ends of 
the bone is effected, riding will take place from 
the same causes which give rise to it when the 
Iracture is in the upper third. 



I 



It is, however, a prevailine opinion, that the Rem"'" up<"> 

' . ' r =1 I (,,g eitending 

double-inclined plane or fracture-box does keep ?>•*'" °f i^e 

' ' double-inclinMl 

Op constant extension of the limb. That it plane. 
might be applied so as to produce some exten- 
Kbn of the limb, I well know ; but to depend 
upon this apparatus as a proper extending 
power is palpably erroneous. Some extension 
of the thigh is made by the weight of the leg 
and foot, as they lie upon the plane of the ap- 
paratus, destined to support them, but this is 
very inefficient. We arc gravely told, however, 
by some surgeons, if the weight of the leg and 
fbot is not adequate, the limb should be drawn 
flroily over the apparatus, and the foot 6xed to 
the foot of the bedstead, or to the lower end of 
the apparatus. Were the Huib made of materials 
flexible as a rope, it might be thus exlended, 
it we must regard the limb as consisting partly 
x2 
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of bones which do not admit of being bent and 
twisted about in the manner which might be 
inferred from the practice here recommended. 
In whatever part of tlie femur the fiiacture 
may happen to be situated^ we perceive that tlie 
effect of extending the limb in this way .would 
not be to draw the broken ends of the. bco^e 
asunder in the natural line of the bone, so as 
to bring the limb of a .proper length, ^ but 
to displace them in the transverse direction. 
When the limb is extended in this way, we act 
with the lower end of the femur as with a com- 
mon lever, the fiilorum of which is formed ^y 
the angle of the apparatus ; and as the condyles 
are drawn down in consequence of the force 
whid) is applied to the l^ and foot, the; frac- 
tured end €& the lower portion of the bone is 
raised or tilted forward, and not extended sim- 
ply in the natural line of the bone, which is the 
only direction in which extension ought to be 
kept up. In one case where this plan was pur- 
sued, in order to obviate the shortening which 
had taken place, I saw the knee^oint laid open 
and the posterior part of the os calcis haied. 
In this case, the extensioQ kept up pressed the 
condyles of the femur with soch force against 
the angle of the apparatus, that absorption of 
the ittlegumenis and capsoUr ligament took 
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place. I sdarcely nefed add that the patient's 
sufferings continued very great till death closed 
the'^Cene. Great inconirenience is alway8:ex- 
Jiericnced when this mode of extending tiie 
limb is resorted to- but I have never seen a 
sih^e 'instance where it produced the desired 
Wect. 

''* From' these facts I infer, that the double- inference., 
itidined plaine ought not to be employed in 
the nrnriagemient of any fracture of the thigh, 
't^ether in' thd upper, middle, or lower third. 
It'iti^ers in a proper manner, only one of the 
iiidiO£(tiotis I have mentioned. 

■ 

The profession have been much perplexed by Difficulties ex. 

- ' , . , , ■ , perienced in 

tne'^ncbrtiiim^ which have been laid upon dif- choosing the 
ferent modes of treatment ; and many surgeons ^ ^ * * 
have tor some time been inclined to treat the 
subject of fractures lightly. Conceiving that 
nothing more could be done to support- the frac- 
tured parts in proper apposition, than the means 
which have been advised by the eminent indi- 
viduals who have written upon these accidents, 
they liave been disposed to attribute the occur- 
rcJtiee 6f deformity, in every case, to the influ- 
ence of muscular contraction, which, they con- 
sider no power;' which allows of being safely 
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, employed, can control. But from the convereEi- 
tions which I have had with patients who are 
I suffering from deformity in consequence of frac- 
. ture, they are not readily brought to indulge in 
a similar opinion. An injury which leaTea a 
patient lame for life is, to him at least, a matter 
_of serious import; the causes of which should 
^ not be neglected, nor treated with indifference. 
'_,He thinks but little about the action of muscles 
— a subject of which he has no clear concep- 
■ lion. The deformity of his limb, and it may 
I be the consequent claudication, become the 
I subjects of conversation among his friends, who 
naturally enough exclaim, " your limb was 
badly set — who was your surgeon ?" and, whe- 
ther the surgeon he in fault or not, his patient 
will be a living monument to the injury df 
^'reputation. '-•'■"" "i •<" M----^ "J - 

To return — surgeons, I say, have been 

tracted by the different plans that have 

laid before them, and have therefore sometimes 

_^ tried one contrivance, and sometimes another. 

L ,They have found that most of them possess, 

ft some advantages, but at the same time, th< 

'^ are seldom able to prevent the riding of 

bone, and preserve the natural figure of thi 

limb. Indeed, so commonly does retraction of 
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the limb occur under the use of the different 
contrivances usually employed, that I have heard 
a celebrated lecturer (now retired) in this town, 
publicly assert, that he never saw a fractured 
thigh-bone that had united, without riding of 
the fractured ends ! Some surgeons make use 

I of the short thigh- splints, because they are 
easily applied ; others recommend Mr, Pott's 

_ plapj because it relaxes the muscles ; some em- 
ploy the double-inclined plane, because it has 
the advantage of relaxing the muscles, and, at 
the same time, might be so applied as to pre- 
vent evcrsion or inversion of the foot, which, as 

. I have said, is the usual result of Mr. Pott's 
method. Others again employ an apparatus 
which confines the limb in the straight position, 
because neither of the former plans enables 
them to keep up permanent extension. In 
adopting this mode, however, they are obliged 
to sacrifice the advantages which might be ob- 
tained from the bent position, and also do 
violence to the natural figure of the limb. 

\.\J<\V.'\<v. . ,,.. . h,..., ., ,,,,,, ,. , .1 

[ The principal advocates for the straight posi- straightpi 

\, tion, arc Desault and Boyer {see pages 195 and 

I 260). These celebrated surgeons considered that 

permanent extension is a matter of the greatest 

K consequence in the treatment of fi-actures of the 
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thighi -and they believe that any apparatu* k 
which tliis can be accomplished, will bci 
beneficial to the patient from this ci^cura3ta^ce^ ' 
aloiic, than any of those which admit of relax- 
ation of the muscles, but not of extension of the 
thigh. This is, perhaps, a ditBcult question Itf 
decide, nor shall I trouble my readers with any 
observations upon it. Much ingenuity, hdw*^ 
ever, has been shown by the advocates of eaclb 
kind of practice. My object in speaking ofthe- 
different plans now commonly adopted, shall be 
to point out, to the best of my ability, in what 
respect they may be considered advantageous, 
and at the same time, to make my readers ac- 
quainted with those indications which, it may J 
be plainly shown, the contrivances usually hflf 
recourse to are not calculated to fulfil. 



Boyer's apparatus is (s-eep. 199) by far the be: 
that I have seen, among those in common i 
for keeping up extension, when the litnb 'HI 
placed in the straight position. It is, indeed, md; 
effectual in this respect. But unfortimately t 
may be applied so as to keep up extension, an'tP 
that is all. In order to sec the consequence^' 
which follow the use of Boyer's apparatus, even 
under the most favourable circumstances, i 
necessary to bear in mind the natural figurt 
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the thigh-bone> which is not straight^ but fonfnW 
a'S^mcnt of an irregular circle; the hiatiiraft 
form of the Hmb; which is not straight but bent 
inwards at the knee ; the action of those nius<[iles 
whiob are so placed as to effect most powerfully 
tbe' broken esttrcmities of the bone ; with th^st^ 
fvots before him, every scientific surgeon must 
feel that the necessary degree of extension is 
nbt: "likely to be mitde by Boyer*s ingenious 
contrivance^ without altering the natural figure 
o£^he thigh-^bone. Instead of forming a segment 
of a large circle {Fig^ a)^- it would be m^de to 



^Hfrf^ , 
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tofin twb srtalfef segments (Mg. h), the frac- 
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ti|re4,^ds would be more or less, drawn, out of 
theur^mtural direction^ even supposing the mus- 
cles .were jentjrely passive* But it will bb recoli* 
looted, jtbat tbe n^uscle^ always maintain a cer- 
tBdn.,»d^ee . pf contraction by virtue of their 
tp^ip pother ; the effect of which is more or less 
injqriou^ according to the situation of the fra<> 
.t|ife,.tbe directiQn it takes tlirqugli tlu) bone^ 
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the degree of laceration and comminution whif^ 
may accompany it, and the mode of treatment 
adopted. Let us picture to ourselves a frac- 
ture just below the trochanter minor, passing 
through the bone obliquely downward and for- 
ward, obliquely downward and inward, or ob- 
liquely downward and outward, and attended 
with considerable laceration of the soft parts ; 
and let us suppose that the limb is placed upon 
the heel in the straight position, and kept ex- 
tended by Boyer'a or Desault's contrivance, and 
then consider the action of the psoas magnus 
and iliacus internus, which tends to bend the 
upper portion of the bone upon the pelvis, 
and the action of the gastrocnemius andpopli- 
teus, which tends to bend the lower porti^ 
upon the leg, and we shall immediately ps''^ 
ccive that this position is not indicated. By it 
these muscles are put upon the stretch, or I 
I may eay, perhaps more properly, that the 
^■straight position of the limb puts these muscles 
. into their elongated position, which, according 
to the general opinion of surgeons, enables them 
to act the most powerfully ; the consequence 
of which is, in all ordinary cases, a separation 
[.■lof the fractured extremities of the bone, the 
upper portion being bent upon the pelvis, while 
the lower is drawn in the opposi^^i^|hfc_ 



'But w6 will suppose that the fracture is situated 
in the lower third of the femur, that it divides 
the bone in one of the directions I have just 
mentioned, and that it is of the loose kind, what 
will be the probable result of placing and ex- 
tending the limb in the straight position ? Here 
■ the upper fragment will be acted upon with the 
:same jjower as when the fracture is high up, 
but with less injurious effects ; here the gas- 
trocnemius and popliteus will be the principal 
' agents in producing displacement and defor- 
mity ; but in the former case the flexors of the 
-thigh. The gastrocnemius and popliteus bend 
■the lower portion upon the leg, as I have said, 
and produce that variety of deformity which is 
represented in Fig. a, page 290. The condyles 
(a) are turned round upon the tibia (b), and arc 
' placed in that relative position with respect to 
' it, which they assume when we bend the knee ; 
the consequence is, that the patient has not 
only great weakness in the knee, but his power 
of bending it is sometimes very limited. I 
' remember the case of a man, in whom the 
■ fractured parts were suffered to unite as iiere 
-described, and the result was, that the man was 
'■ neither able to throw the weight of his body 
' upon the limb, nor flex the leg. In this case 
*he lower portion of the bone was united at a 
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light angle, or nearly, with the upper, its frac- 
tured end projecting' in the ham. 

I young per- If this Variety of deformity should occur in 
an individual during the growth of the body, 
and should not be very great, the patient will, 
after the lapse of a long period^ regain the power 
of the limb, and be able to walk with tolerable 
facility ; . because Nature in a great measure re- 
medies the evil, in depositing the new ossific 
matter for the growth of the bone. In -such 
persons, the deformity which takes place in 
consequence of fracture, becomes^gready dimi- 
nished ; but I am not nware that the bones mre 
ever elongated when they are once united with 
thel>roken extremities overlaj^ing. 




Ftg. «. 

The accompanying diagram (Fig. a) teptesents 
tlie appearance of a boy*s limb, after the union of 
a fracture just above the condyles. The fracture 
passed through the bone in a direction down- 
ward and outward. The condyles were turned 
round considerably upon the tibia, and were 
drawn op along the inner mde of the ^aft of 
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the femur, the fractured end of which, pene- 
trated the integuments at the head of the libula 
and exfoliated. The treatment in this case 
was by means of Boycr's apparatus, under the 
direction of one of our best surgeons. 

From what I have said, it will appear that ^ 
Coyer's apparatus is more admissible when the '' 
fracture is in the middle of the bone, than when 
it is situated near either of the extremities, be- 
cause those muscles whose action is so injurious 
in producing transverse displacement, when the 
fracture is a little below the trochanter minor 
or a httle above the condyles, are resisted by a 
greater length of lever, and their action may 
usi)atly be overcome; consequently the displace- 
ment, in such cases, will principally be that 
which arises from extending the limb in the 
straight position ; but the deformity which arises 
in consequence of this displacement, is suffi- 
cient to prevent me from recommending the 
adoption of Boyer's ingenious contrivance, even 
in fractures of the middle of tlie femur. 

Sir Astley Cooper had an apparatus made for ' 
the purpose of confining the limb in the straight ' 
position, which he announced in his lecture8,in 
the year 1820 oi'21,a8 being nearly rej»dy for jis«, 
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and ili^hich Sir A. C. thought would prove most 
particularly applicable for fractures of the upper 
and lower-thirds of the femur. This apparatus 
is decribed in his lectures by Mr. Tyrrell, in the 
following words : ^^ It consists of a stndght spKot^ 
long enough to reach irom the upper and inner 
part of the thigh, as far as several inches below 
the sole of the foot; the upper extr^mit^r^is 
hollowed and padded, so as to fit m betwoen 
the scrotum and thigh against the side of the 
pubes, sLnd the lower part resembles tlvE^idfes- 
cribed and employed by Boyer^^-bavtng a b^iti 
which fixes by the scJe to a bok^ prajeding^^it^ 
right angles from tibe splint;' the bolfie^cota^ 
nected witb a screw^ let intO' the lower 'part of 
the splint, and on turning this' sere Wy the bolt 
is carried upwards or downwHrds, Sfci^<^ding' as 
the screw is moved to right or lefL^ ; I 

;* - ' ^ ■ " . ' 

The direction for the use of this appafratuT is 
thus stated : ** After having liberated the rectus 
muscle from the broken extremity of bone, by 
bending the knee as before directed ; — the limb 
I is to be extended, and the apparatus applied on 
the inner side of the limb, in the following man- 
ner : — The upper padded end being placed be- 
tween the scrotum and thigh against the side of 
the pubes, the foot is to be received into the 
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bool^ and confined there by closing the front 
with a lace in the usual manner, or with straps 
and buckles ; then, by turning the screw, the 
bolt connected with the sole of the boot, and 
con^quently the boot and foot, are made to 
descend, thus a powerful mode of extension is 
afforded, the upper part of the splint being 
fixed against the pelvis, the whole force of the 
instrument is exerted upon the limb." 

I have seen this contrivance used in two or ^^rmk 
three cases of fracture of the thigh, but never 
when the fracture was near the upper or lower 
extremity of the bone ; and from what I ob- 
served, I was unable to collect any thing which 
was likely to render its employment more be- 
neficial than that contrived by Boyer. Like 
Boyer's apparatus, it subjects the patient to all 
the evils arising from the straight position. It 
does not, however, force the upper portion of 
the bone outward, an evil which is attributable 
to the influence of the oblique thigh-strap, with 
which Boyer makes counter-extension. But 
the .skin covering the pubes, appears to be ill- 
adapted to bear pressure, for I observe that con- 
siderable inconvenience is experienced at this 
part from the influence of the apparatus ; and 
this is sometimes so great, that the necessary 
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degree of extension gannot be borne. This, 
however, might arise from the construction 
of the upper end, which,, possibly, may not 
always be padded sufficiently for the purpose 
for which it was intended. But still, excepting 
the operation of the oblique thigh -strap, the 
influence of this contrivance will be the same 
as that by Boyer, and I am not acquainted with 
any single variety of fracture, for which, in my 
opinion, its employment can be supported upon 
principle. 



Sec 3. — The Author^ s Treatment of Fractures 
of the Middle and Lower-thirds of the 
Thigh' Bone, with illustrative Expeiifnents 
and Observations. 

Having, in the preceding Sections, spoken of 
the causes, nature, and symptoms of fractures 
as they usually occur in the middle and lower- 
thirds of the thigh-bone, and commented upon 
the modes of treatment usually advised ; it now 
devolves upon me to inquire into the medts of 
that practice which I consider is the best. 

ix«i^*irrdation ^^ ^^^ course of my observations upon the 
oiteeif action of the different contrivances wliich are 



321 

cofritnonly had recourse to in the management'' 
of fractures of the femur, I was led to suspect ' 
that one grand principle in the treatment of 
fractures is to fix the whole limb, so as to pre- ' 
vent any motion from taking place in the frac- ' 
tured part, when an impetus is given to the" 
limb either above or below the fracture. 



I 



V In order to understand the manner in which ^e^^os tTd 
tbi» .might be accomplished, it is proper to bring ' 
before our minds the natural connexions of the 
bones of the limb, and the manner in which 
they move upon one another. It will be recol- ' 
lected that the thigh is connected to the pelvis 
by a ball and socket-joint ; that the leg is con- 
nected to the thigh by a joint that has a hinge-' ' 
like motion, and so is the foot to the leg ; and 
that the pelvis is passive to the motions of the 
thigh — the thigh to the motions of the leg — 
and the leg to the motions of the foot. From 
these facts we may infer, that if the pelvis, leg, ■ 
and foot, were fixed by an inelastic body con- ' 
tinued from one to the other, the femur would ' 
also become fixed, provided it were entire ; be- " 
cause the femur in a natural state cannot be'' 
moved without carrying with it the leg or the 
pelvis. Here we see that the femur might be 
relatively fixed by means which arc calculated 
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to prevent any independent motion of the 1^ 
or the pelvis, with respect to one another ; but 
how far could this be accomplished by the same 
means, supposing the bone to be divided by a 
fracture ? The femur in the natural condition 
of the limb is prevented from moving inde- 
pendent of the leg or the pdvis, by its natural 
attachment ; but when it is divided by a frac- 
ture, the two portions might move without any 
corresponding movement of the leg or the pel- 
vis ; it would, therefore, evidently require addi- 
tional support to prevent the fractured ends 
from moving upon one another, under the in^ 
fluence oi passive motion given to the Kmb 
either above or bdow the fraetnr^ or simply 
from the action of the muscles. 

Action of the That actiou of the muscles which is under 

Muscles. 

the command of the will might be exerted or 
controlled at pleasure, with the same fruuUty as 
we will the motion of the limbs in the act of 
walking, or suflfer them to remain at rest as 
when we sit. It is, ther^we, against the in- 
fluence <^ the tonic or involuntary power, that 
we have particulariy to guard. This power 
the patient cannot control ; hence it would be 
necessary to have recourse to mechanical con^ 
trivanoes fiNneiga to Ae hmb, in oider to pre- 
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vent those injurious consequences which it might 
otherwise occasion. Tliis eonsideration led me 
to the question, whether there were any means 
in use, or whether any could be devised fay 
which the pelvis and the leg might be relatively 
fixed, and tlie efFcets produced by the tonic 
contraction of the muscles prevented — means 
which might be made to answer both these 
particulars, and which might, at the same time,'* | 
rbe easily borne by the patient. 



r Now these indications might be very effec- Controlled by 

° ■' _ the fracture- ^ 

tually answered by the fracture-bed, which I i 
have recommended for fractures of the upper- 
third of the thigh-bone (see page 211^. This 
contrivance, however, confines the patient al- 
ways to one position ; and though this is advis- 
able, and even necessary, for the successful 
management of most of the fractures of this 
part of the femur, it does not consequently 
follow, that absolute quiet of the pelvis is re- 
quired when the fracture is in the middle or 
lower-thirds; and if we can discover any means 
by the use of which entire rest of the pelvis 
might be rendered unnecessary to a favourable- 
result, we shall, I think, in many instances, 
add much to the comforts of the patient. 
y2 
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Experiment. Having ascertained by observation and expe- 
riment, that the short thigh-splints, as they are 
called, give inadequate support to the fractured 
parts, I had recourse to the same mode of 
proceeding, in order to discover whether splints 
extending from one end of the limb to the 
other, would be more effectual. The short slips 
of deal used in my first experiment having been 
removed^ I surrounded the muscular fibre with 
strips of deal (Fig. 5), the length of the three 



sticks (a, hy c, page 297^ used to represent the 
leg and a fractured femur. These strips of deal 
I connected with the cross piece, rf, which was 
placed to represent the foot at the lower end 
of the longer stick, and secured them in close 
contact with the muscular fibre, covering the 
thigh portions of stick, a, 6, by tapes as before. 
When the whole was thus connected, I found 
that, by moving the foot-part, dj I communi- 
cated a simultaneous movement to the different 
pieces of stick, and that no independent motion 
of either piece was produced. They moved in 
the same* direction and maintained the same 
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retalive line wlieii the foot-part was rotated, 
carried up or down, or to either side'. This 
being the case, of course there was no inde- 
pendent niovcinent of the approximated ends 
of the two upper portions of stick, a, 6, where 
the fracture was supposed to be situated. But, 
with a view to remove all doubt upon this 
I point, I left the approximated ends of these two 
I pieces of stick bare, so that they could be no- 
r ticedj particularly when motion was given to 
I the whole, by moving the foot-stick, d. 
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Now a fractured thigh, put up in the same 'i 
manner, would be placed under very similar 
circumstances, as far as regards mechanical ef- 
fect, with the exception, that the muscles might 
act spasmodically, or they might act under the 
influence of the patient's will at the time the 
Kmb is being rotated. But the spasmodic ac- 
tion ot the muscles is commonly trifling, pro- 
vided they are not irritated by the broken ex- 
tremities of the bone, which never happens 
unless the ends of the bone are displaced ; and, 
as far the voluntary action, this is under the 
patient's control ; therefore, we have nothing 
left which could be said to derange the fracture 
i,but the tonic contraction of the muscles ; and, 
as this is the same whether the limb be moved 
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or not, I was led to conclude, that there is no- I 
thing in the nature of a fractured thigh, which 
would place it under circumstances differing in 
any material degree, as far as respects the in- 
fluence of apparatus, from what I put toge- 
ther to represent it ; and, that a fracture in 
the middle or lower thirds of the femur, put up 
in the manner indicated by this experiment, 
might be passively moved with equal facility, 
and also with as little danger of producing mo- i 
tion of the broken ends of the bone, when an 
impetus is passively given to the limb below 
the fractured part, provided the patient does 
not resist the movement of the limb, by volun- 
tarily exerting its muscles. The impetus given 
to the limb below the fracture, would not be 
felt in the fractured part, but would be propa- 
gated along the splints over it to the hip-joint, 
where the centre of every movement would be 
placed. 



Tiieeffectsof In the coursc of this inquiry, I dare say it 
peWiTupon tbe has occurred to some of my readers, that though 
toJ1emuf.°^ an impetus given to the limb below the fracture, 
does not produce any independent movement of 
the fractured ends, supposing the limb to be 
surrounded and secured by long splints as \\ 
dicated by this experiment, this does not ter 
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to show that any motion^ communicated to the 
limb above the fracture^ would not centre in- 
the situation of the fracture. When the upper 
end of the piece of stick, a, which is intended 
to represent the upper portion of a fractured 
femur^ is moved by means of the fingers applied 
to ity the effects of the impetus is observed to 
be confined to this piece — a movement inde- ' 
pendent of all the other pieces takes place, the 
centre of which is where the fracture is as- 
sumed to have occurred. The upper portion of 
a fi^ctured thigh would be acted upon in the 
same way, by certain motions of the pelvis, as 
the stick is influenced by the force which is ap*- 
plied to it by the fingers. The only motion of 
the pelvis which would not more or less effect 
it, would b^, that in which the. pelvis simply 
rolls upon the head of the thigh-bcHie; ^ This, 
however, is not the only movement which the 
comforts of the patient require, therefore it was 
necessary to find out some plan by which the 
effects of certain motions of the pelvis might 
be prevented. I was led to believe, that the 
best mode of doing this, was to connect the 
splints with the pelvis, so that any motion given 
to it by the patient, might be propagated to 
the splints in such a manner that they should 
receive the impetus inst^td of the head of the 
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bone, and communicate it equally to the whole 
limb. This seemed to be at first a matter of 
some difficulty, byt I shall hereafter endeavour 
to show that, with care on the part of the pa- 
tient as well as the surgeon, it might be easily 
accomplished. 

What I have said in relation to the last expe- 
riment, has reference merely to the comforts of 
the patient^ and the security of the fracture, 
from the effects of motion given to the limb 
. either above or below it; but there are other 

important indications which equally demand 
our attention. 

Mitrindkik. We must not foi^tthat a well-formed limb 
mu9L * turns inward at the knee — a circumstance which 
will render it somewhat difficult, without great 
complication^ to adopt lateral and firont splints 
in such a manner that they may bear equally 
upon the di&rent parts of the limb. Here 
then it appeared, that we must either submit to 
great complication of apparatus, or lose the ad- 
vantages indicated by the last experiment* It 
occurred to me, however, that it might not be 
iKcessary to apply four splints, long enoagfa to 
reach froai one extremity of the limb to the 
uthcT) and in order to thn»w some further light 
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upon this subject, I varied the last experiment 
in the following manner. 

After I had removed the long slips of deal pre- Experiment. 
viously used, I took a piece of the same length, but 
rather wider, and nailed upon the lower end of it 
at a right angle, a short piece as a foot-board. I 
then placed the sticks, the two upper ones (a 6, 
page 21 \) being surrounded as before with mus- 
cular fibre (Fig. 6^, upon the wide slip of deal. 
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Fig. 6. 

and tied the toe of the foot-stick, d, to the foot- 
board, e, and placed, also, upon the two upper 
or thigh portions of stick, three slips of deal, 
equal in length to these two portions, so that 
my short splints extended from the upper end 
of the stick, a, to the first hinge-joint, or that 
I made to represent the knee ; and my long 
splint from the upper end of this stick to below 
the foot-stick, d. These were confined in con- 
tact with the muscular fibre with tapes, as 
in my last experiment. I now began to move 
my artificial limb in difierent directions, which 
I found I could do with great freedom, without 
producing the least apparent motion between 
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the approximated ends of the two upper po^n 
tions of stick, a, b. They all moved simulta- 
neously, as when the four long splints were 
used ; and this was the case whether the im- 
petus was given to the foot-board attached to 
the under or back spHut, or to one of the cir- 
cular tapes, which confined the whole of the 
splints upon the muscular fibre ; but I observed 
that the simultaneous movement of the sticks 
was produced with more certainty when the 
impetus was given, by acting upon the circular 
strap nearest the knee ; for, when the impulse 
was communicated tlirough the foot-board only, 
a slight twist might occasionally take place, 
which, however, was seldom perceptible. 

From this experiment, I inferred that a frac- 
tured thigh put up in the manner here indi- 
cated, might be passively moved in any di- 
rection, without any danger of causing the 
fractured ends to move upon one another, pro- 
vided that the impulse be communicated to the 
limb below the fractured part, and in such a 
manner as to act first upon the splints or cir- 
cular straps. 

Thus, then, it appears, we may fix the frac- 
tured parts sufficiently to prevent any motion in 
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the fracture, without having recourse to that 
degree of complication in our apparatus which 
the particular figure of the limb seemed to 
require ; and, if we grant for a moment, that 
the motions of the pelvis are prevented from 
having any improper influence upon the pelvic 
portion of the bone^ which I shall presently 
attempt to show might be easily accomplished, 
we shall have discovered a method of answering 
a most important indication, viz. preventing 
any independent motion of the different parts of 
the fratured bone, when passive motion is given 
to the limb, in consequence of an impetus re- 
ceived either above or below the fracture. But 
we have still other important indications to 
answer. 

I have said we should maintain the natural Position. 
length of the bone with the limb in the bent 
position. The bent position is particularly in- 
dicated, because it relaxes those muscles which 
tend most to displace the fractured ends in the 
transverse direction, and because it prevents in 
a great measure the stiffness in the knee, which 
sometimes results from confining the limb in 
the straight position. If we could gain no other 
advantage from the bent position than this, of 
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being able to restore the freedom of the joint 
with greater facility, it would be advisable to 
adopt it, except in cases where it would oppose 
the accompUshment of indications still more 
important; for patients are sometimes several 
months regaining the flexibility of the I^nee, 
after the limb has been kept for a long time 
extended. 

itenuoiL But how, with the limb in the bent position, 

is retraction to be prevented ? Not by attempt- 
ing to draw the limb over a double-inclined 
plane, for, from this practice, the most serious 
^vils sometimes ensue ; not by acting upon the 
thigh, by placing a ligature round it above the 
knee, ind extending it by means of the ligature 
fastened to a puUy or otherwise. All these^modes 
of extending the limb are often productive of 
great mischief. Some other plan therefore must 
be thought of, by which this desirable object may 
be accomplished. When reflecting upon this 
subject, it occurred to me, that the tuberosity 
of the ischium, which is well covered by har- 
dened integuments, and the back of the leg 
which is well cushioned by the muscles of the 
calf, would form good points of bearing for any 
means well contrived to resist the action of the 
extensors and long flexors of the leg. Of the 
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peculiar construction of these parts I have 
availed myself, as will hereafter appear, with 
the grciitest advantage to the patient. 

The third indication I )iave mentioned, is to T''^ '^''7"' 

ngure of the 

.maintain tlie natural curved figure of the bone, *'<'"''■ 
and the fractured parts in close apposition. 
When this indication is neglected, we generally 
find the femur bent out of its natural line back- 
ward or forward, or to the inner or outer side ; 
and, in this unnatural position, it sometimes 
happens that only small portions of the frac- 
tured surfaces become united; the consequence 
is, weakness in the limb for a long time after 
the union has taken place, and not unfrequcntly 
rupture of the callus. Those who would guard 
against such unfavourable results, must be care- 
ful to employ their apparatus in such a way as 
to support the fractured bone on all sides, and 
press the fractured surfaces together. 

The fourth and last indication I have parti- Position ortte 
cularly pointed out as necessary to be answered 
in the management of fractures of the femur, 
in order to prevent deformity and lameness, is 
the position of the foot, which must be sup- 
ported in a natural position with respect to the 
other parts of the limb. When this indication 
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is not properly attended to, the foot becomes 
twisted to the inner or outer side, and the con- 
sequence is, even if the bone be united of its 
proper length or nearly so, the patient has an 
awkward gait in walking, often amounting to 
absolute lameness. 

Having ascertained all these principles and 
facts relative to the treatment of fractures of the 
middle and lower thirds of the thigh-bone, the 
next desideratum was to possess an apparatus 
by which we may be enabled ta turn them to 
the advantage of the patient. 

utiior*sap- The apparatus which I use ^ in the manage- 
ment of fracture of the middle and lower thirds 
of the femur, and for various other purposes, 
may be divided into three portions, independent 
of splints and straps, one of which is for the 
thigh {Fig. 1, a), another for the leg, 6, and the 
third for the foot, c. Besides this assemblage 
of parts I use, in the management of fractures 
of the thigh, a pelvis strap (-F%. 3), and three 
short splints {Figs. 4, 5, 6). When the thigh 
and leg parts a, i, (Fig. 2) are connected toge- 
ther in the straight position, and the foot-board 
attached, it will be seen that it forms a long 
itvaight spliut, with a foot-piece, as indicated 
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fiff. *, 5, 6. 
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by my last experiment. The upper ; or , thigh 
portion extends as far as the fi^t JQi^tf^ ai^d i^ 
shaped so as to receive and. support the ^^aclj 
of the thigh, and, when propei^ly paddj^^ajf;^ 
placed, to preserve the natural curvatiure of i th^ 
thigh-bone. There are two thigh-jpiece|3<| (^ fjfi^ 
made to each apparatus, one of which i^.bj^j 
veiled oflF at the lower end to the i^gl^t, ^acjl^tl^, 
other to the left, so tliat when ox\e of t^^^i^^^ 
fixed to the leg-piece, which is hollov^ed outj^tffj 
receive the back of the leg,, the lieg . ^4 ; ,^S))tt 
pieces together are adapted to . the .natiyr2||i[^lif^ 
of the right limb; and, wheii the ptb^ ^^S||t 
piece ig joined to the leg-piece, the^ are ada|^te^ 
to the natural line of the left linib. , Thjs ^-. 
rangement is necessary, ia order to pf;^tq:]ire tjbp, 
figure of a perfectly-formed limb,.w;^i^h 13 ^lo^ 
straight, but turns inward a little .at, the knee. 
The leg and thigh portions are conn^od^ ^^SFn 
ther by means of a Uttle steel or. l^r^$ pia^ .€(» ^ 
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I mentioned the great importance of fixing 
the limb in the bent position. I have not I^n, 
inattentive to this indication i^ the constn^cjipi^ 
of my apparatus. Behind the ^pparatjus, is .^ 
steel bar, e, coated .with ^rass^ and fixed to.|t]bL9 
back of the leg-piece. To l-lie upper end of. 
this bar is fixed what I, call a brass foot (Fig. 2, 
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J^, to which is attached a bolt, acted upon ] 
by a spring. There is a hole in the centre of I 
this brass foot, which is traversed by the bolt in I 
the transverse direction. At the back of each | 
thigh-piece is a rack, g, with several projections, 
each of which has a hole bored through the 
middle, for the purpose of receiving the bolt 
attached to the brass foot-piece. The brass 
firot-piece is so connected with the steel rod, 
that it might be easily fixed upon cither of 
these projections. When it is fixed upon any 
one of these, except that nearest the leg-piece, 
the leg and thigh-pieces become fixed together, 
so as to form a double-inclined plane, {see 
Fig. {}, the angle of which may be varied at 
pleasure, by altering the position of the brass 
foot-piece from one of the teeth or projections 
of the rack to another. These teeth arc so 
arranged, that the leg and thigh-pieces of the 
apparatus might be fixed at several different 
angles, from straight to a right angle, in order 
to suit the circumstances of the fracture. At 
the upper end of the thigh-piece is a sliding 
brass plate I'A, Fig. 2),8o adapted that it might 
be applied to the upper part of cither of the 
thigh-pieces at pleasure. By this contrivance, 
the thigh-part of the apparatus might \h: regu- 
lated with great nicety (o thigh*, which vary 
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confflderably in length. The upjwr end of this, 
plate is turned off, so tliat, when it is properly^ 
padded, it might bear against the tuberosity of, 
the ischium without injuring the integuments.. 
At the back of the shding-plate is placed a, 
couple of brass bars, i, i, which answer the, 
double purpose of rendering the sliding-platp 
more secure when it is fixed upon the thigh-, 
piece, and of preventing the pelvis-strap, which, 
1 shall presently more particularly notice, from 
slipping from the apparatus. There are little 
studs, /, placed at the back of the apparatus^, 
for the purpose of receiving the straps by ^hiqbi| J 
the apparatus is confined to the limb. 



■^ In the course of my remarks upon the iudi-; 
with the pelvis, nations whlch should be answered in the treatT, 
ment of fractures of the middle and lower-thirds 
of the femur, I observed that, unless the ap- 
paratus be in some way or other connected to>, 
the pelvis, motion of the fractured parts might , 
be produced, by the different motions of the 
pelvis ; as the upper portion of the femur must 
necessarily follow the motions of the bones to. . 
which it is connected. This I illustrated by, 
producing motion at the approximated ends o£ 
the two portions of stick, which I used to re-. 
present a fractured femur. This was done by: 
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tile force of the finger applied to the upper end 
of the upper of these portions of stick. Now, as 
far as any impetus which calises the head of 
the bone to move backward or forward, or to 
either side is concerned, the effect produced in 
the fractured part, would be similar to that pro- 
duced in the upper portion of stick, allowing 
for any little variation which a momentary 
action of the muscles may occasion ; but the 
n&btion produced by rolling the upper portion 
of stick, would not occur in a case of fractured 
th?gh, because the pelvis moves readily upon 
the head of the femur in all directions ; conse- 
quently, the upper portion of the bone would 
not obey the slight rotatory motions of the 
pelvis, but of course it would be influenced if 
th<6 r6tatory motion of the pelvis be compounded 
with toy other variety. Were this compound 
mbveofient to take place, the upper portion of 
the bone would be at once carried out of a na- 
tiiirtal line with the lower. The fact that the 
pelvis may roll slightly upon the head of the 
thigh-bone, or the head of the thigh-bone upon 
the pelvis, is very important to recollect in the 
treatment of these cases ; for, when the thigh is 
prbperly supported, the surgeon may roll it out- 
ward, so that it may lie between the position 
upon the heel and the side, and replace it upon 

z2 
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the heel at pleasure with impunity. We must, 
however, guard against that motion, which 
might be produced in the situation of the frac- 
ture, by raising the pelvis, or by carrying it -to 
either side. This can be done only by con- 
necting the apparatus with the pelvis, so , that 
the apparatus shall receive the impulse, aiid-iicA 
the upper end of the femur. ' ^ '' 

•'.'■' 
FdTis^tnp. I employ for this purpose a strap, guarded 
With a sliding pad, and long enough to reiteh 
round the thigh and round the pelvis. This 
strap* represented by Fig. 3, must be r&gard^ 
as a very important part of the aj^paratbs^ when 
it is used for fractures of the thigh. 



Short s|>imts. It Will be tecollccted that, in my laft elqperi- 
ment, I made use of one long back splint, and 
of three which were the same length as the 
two upper pieces of stick ; these were appGed, 
and secured upon the muscular fibre, and when 
the foot^piece of the long portion was fastoied 
to the foot--stiek, they were found sufficient to 
prevent any independent moticMi of either of the 
pieces of stick, when an impetus was given to 
the splints, so as to cause them to move simul- 
taneously in any direction. Acting upon die 
^trmgth of thb expefimen^ I have had con- 
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stnicted three short splints (Fig. 4, 5, 6), which 
should be long enough to reach from the upper 
end of the thigh, to the lower part of the con- 
dyles of the femur. Great care should be taken 
to have these splints made so as to give equal 
support to the lateral and front parts of the 
-thigh. If this caution be neglected, transverse 
displacement will be likely to occur, and con- 
sequent deformity. The longest of these splints 
is adapted to the outer side of the thigh, the 
next in lengh to the front, and the shortest to 
-the inner side. They have all a strap placed 
upon their convex side, the use of which will 
presently appear. 

So much for the apparatus, as far as relates 
to fractures of the thigh ; now for the mode of 
using it 



When called to a case of simple transverse Appiiotion 

To be ulapted 

fi"acture of the thigh across the middle, the to the lound 
surgeon should first observe, whether the frac- 
ture is in the right or left femur, and should 
connect the thigh-piece, which is proper for the 
limb in which the fracture exists, to that por- 
tion -of the apparatus destined to support the 
leg, and Bx them together at an angle of about 
sixty degrees, which is a sufficient degree of 
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fiexion for a fracture in this situation. This 
may be done accurately enough by putting the 
brass foot-piece upon the fourth tooth of the 
rack. The surgeon should then place the ap- 
paratus with the brass plate connected under 
the sound limb, and adapt it to the length of 
this, by moving the foot-board and sliding braes 
plate, so as to lengthen or shorten tlie instru- 
ment as the case may require. The foot-board 
should be so placed, that the heel of the foot 
may nearly touch the sole of the shoe appended 
to it. Then, as the limb lies upon the apparatus, 
and as the apparatus is being brought up firmly 
against the back of the leg by an f^sistant, with 
the angle opposite the knee-joint, the sliding 
plate should be fixed just anterior to the tube- 
rosity of the ischium, or in other words, that 
situation which would be considered, were the 
body in the erect position, immediately below it. 



Having adapted the apparatus to the length 
of the sound limb, the surgeon should superin- 
tend the construction of a pad to lie upon the 
apparatus. This should be made of thick cparse 
flannel.* The number of layers to make a 

* For hospital practice I have recommended the iwe of 
the old rugs instead of flannel. These answer as well aa the 
flaimcl. The number of layers must bo regulated by the 
thickness of the rug^. 
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proper paVl, jiiiist of course'dc^ciKr'upori* the 
thickness of the flannel. If what is called 
coarse house-flannel be employed, from six to 
eight layers will be required ; if tiiicfc blanket 
flannel, not more than about five or six layers 
will be necessary, I scarcely need mention that 
the pad should be neatly covered with soft linen 
or soft calico, in such a manner that no seams 
-may come in contact with the skin of the pa- 
tient. 1 might observe, that 1 never make use 
of tow or wadding for common pads. These ma- 
terials shift their situation, get lumpy, and pro- 
duce irregular pressure in certain situations, and 
do not protect the skin against the influence of 
the apparatus where partial pressure is required. 
They serve well enough, however, as adjuncts to 
the principal pads, for the purjwse of filhng up 
hollows, rounding angles, &c. Near the upper 
end of the pad should be fixed two pieces of tape. 
These are tied round the hars of the brass plate 
(i, i. Fig. 2, page 335), so as to confine the end 
of the pad over the end of this plate. If this 
prt=caution be neglected, the pad soon shifts 
from its proper situation, and the integuments 
covering the tuberosity of the ischium become 
left to the pressure of the bare end of the brass 
plate, which in a short time produces a degree 
of inconvenience not easily boinc by the patient. 
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H I have seen the skin ulcerated from this cause, J 

H which of course is a great evil, as the patieo^ I 

^B can with difficulty bear the pressure of the I 

^B upper end of the apparatus after this has takea I 

^P place. I 

^thfST' '^^^ apparatus with the pad couBned upon it^l 
should be again placed under the sound tiinh|^|l 
and drawn down with the limb upon it as . b^rvl 
fore. This will enable the surgeon to ascertaulu] 
any little alteration which the thickness of the >l 
pad may render it necessary to make in tbft M 
situation of the slidirkg-plate, or the foot-board^,! 
Great care should be taken in fixing these partf J| 
of the apparatus properly, for the result of thqJ 
case will much depend upon the accuracy witli)fl 
which the apparatus, is adapted to the Jcngt^J 
of the sound limb. When it is well adapted t^A 
the sound limb, it is sure to answer far tha^gl 
which is injured, the natural length of the iw<J 
limbs being the same. M 

We should always remember that the thigh- 
part of the apparatus is to support the back of 
the thigh, and at the same time to prevent re-m 
traction, which it does by resisting the action < 
the muscles till the union is completed. Tha 
apparatus acts as a temporary bone, one pari 
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rating against the tuberosity of the ischium, 
and the other against the baek of the leg; but, 
in order that it may produce this effect, it must 
be regulated with great care. 



The apparatus having been bent to a proper lotroduMion of 
angle and adapted to the natural length of the 
limb, the surgeon should notice the form of the 
calf of the leg and of the thigh ; and ifit should 
appear to him that the hollowed part of the 
leg-piece is too deep for the calf of the leg to 
lie easy when it becomes a little flattened, which 
it always does during the continuance of the 
pressure, he should place some wadding or tow 
between the pad and the apparatus, wof between 
the pad and the limb ; he should also place a 
layer between the pad and the thigh-part of the 
apparatus, varying in thickness according to the 
muscularity or thickness of the thigh . The ob- 
ject of this is to support the back of the femur, 
so as to maintain its natural arched form, and 
to assist in rounding the angle of the apparatus, 
so that the limb may rest easily upon it. If it 
should not appear requisite to place any wad- 
ding or tow to fill up the hollow for the calf of 
the leg, a little should always be put between 
the pad and the upper end of the leg-pieee, in 
order to assist in rounding the angle formed by 
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the 1^ and thigh-pieces, and to prevent the in- 
t^uments covering the bicepital process of the 
fibula from receiving undue pressure. 

Piun tt the When called to patients who have had this 

knee. apparatus applied by others, I nreqaently ob- 

serve that they complain of pain at the back cf 
the knee^ just where the limb rests upon the 
angle of the instrument. This is an evil which 
always arises from inattention to paddings as 
the following case will serve to illustrate. 



A boy about 17 jrears of age, had a frac- 
ture of the middle of the femur, for the ma- 
nagement of which my iqiparatus was em- 
ployed. The boy complained a good deal of 
the inconvenience which he experienced in the 
ham, during the early pait of the treatment. 
When the bone was united, and the apparatus 
removed, it was feond that the skin of dm ham 
was ulcerated in several places. About a week 
after the apparatus was removed, the boy wi- 
fortuuately broke the femur again in the same 
place. I had now the applicadoa €f the appa* 
raius, and I feond, when it was properly padded, 
that the limb lay easily upon it, notwithstand- 
ius^ tlic existence of the soies. The sores were 
dressed daily without distwbii^ the linib ; and 
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when the apparatus was again removed, they 
were nearly, if not quite healed. 

A little care taken in padding the leg and 
thigh-part of the apparatus with wadding or 
tow, placed under the common pad, close up 
to the angle, (not over it,) so as to round it, 
and enlarge the surface ibr the knee to rest 
upon, will prevent the occurrence of such mis- 
chief. 

When the apparatus and the splints which Mode<»f "ppiy- 

• • ' ing the nppa. 

are used with it for fractures of the femur, are "^'"s. 
properly padded, the surgeon may place the 
pelvis-strap between tlic bars and the plate of the 
sliding portion, and commence the application, 
(see Fig. 4, p. 348J, taking care, however, 
previously to bandage the limb neatly with a 
common roller, from the toes to the knee: this 
having been done, an assistant should take the 
small of the leg in one hand, and place the other 
under the knee, and then gradually raise the 
limb, and at the same time keep the knee bent 
and the thigh extended. When this is ma- 
naged adroitly, the patient suffers very little 
pain. If the limb be lying upon the side, the 
assistant should gradually turn it round upon 
the heel, and the patient should, at the same 
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time, place himself upon the back. When ttiS 
lirrlb is raised siiflicicntly, and brought into a 
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proper direction, the sui^eon should place the 
apparatus under it, and then desire the assistant 
to lower the limb, and lay it upon the appa- 
ratus, placing the foot in the shoe, which should 
have a pad of flannel, covered with soft linen on 
the inside of the heel, for the heel of the foot 
to rest upon. The pad for the heel of the shoe, 
and also those for the short splints, I make 
about two-thirds of the thickness of the long pad 
which lies upon the planes of the apparatus. 
The shoe, a, should now be confined over the 
instep comfortably close, and regulated so as to 
support the weight of tlie foot. The foot- 
board, b, and leg-piece should be placed nearly 
at a right angle, in order to keep the foot 
steadily at an easy degree of flexion. Some- 
times I apply the shoe before the limb is placed 
upon the apparatus : this, however, in fractures 
of the thigh, is a matter of little consequence. 

When the foot is secured to the foot-hoard, 
our nest point is to give equal support to the 
leg, and fix it to the leg-part of the aj)paratu». 
In order to make the bearing regidar from the 
knee to ihe foot, I place some wadding, c, under 
the small of the leg, between the long pad and 
the apparatus ; the quantity of which, should 
^f course, be regulated according to the thicli- 
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ness of the calf^ and iength of the heel. 'Rie 
leg might be properly confined to the leg-part 
of the apparatus^ either by a bit of common 
splint padded, and confined upon the front of 
the leg with a couple of straps, carried round 
the limb over the apparatus, or by a short 
roller, dy carried in a spiral direction round 
the leg, over the leg-part of the apparatus. I 
have now generally recourse to the latter me- 
thod> as that which seems upon the whole the 
most comfortable to the patient. Thus the 
leg lies upon a pad moulded to its shapb, and 
is at the same time so securely fixed, that it 
cannot shift from its proper situation upon the 
apparatus. 

' The foot and leg being fixed to the appa- 
ratus, our next business is to confine the frac- 
tured parts in their natural position. With 
this view, the assistant should take the appa- 
ratus and the knee between his hands^ and 
steadily and gradually extend the thigh in a 
line with the thigh-part of the apparatus, which 
is supported by the surgeon close up against 
the back of the thigh. The extension should 
be continued till the surgeon finds that the 
upper end of the apparatus occupies the same 
situation with respect to the tubero»ty of the 
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ischium, which it did when placed upon tho 
sound limb. This having been done, tlic ap- 
paratus should be kept in this situation, while 
the surgeon ascertains that tlie fractured ends 
ofthe bone are brought into proper coaptation, 
and apphes the short splints. The longest of 
these should (see page 335^, be placed on the 
(Hjter side, e, and should reach from tho top of 
the trochanter major to the lower part of the 
outer condyle ; the shortest should be placed 
on the inner side, and should reach from the 
pubis to the lower part of the inner condyle; 
and the othcrjy, should lie on the front of tiie 
thigh, and extend from a little below the >upc> 
rior anterior spinous procc^ss of the iliutn, to 
the base of the patella. The splints being 
adapted, the whole thould be secured ljy 8tra|>« 
g, gy g, fixed to the back of the aj»paratti». Ilie 
pdvi»-«trap, h, Bhoatd now be earned round tlie 
Hmb under the suipc of teatber, on ttie backft 
of the short rplints, and made t» crow on th«; 
oner side, and then tlie buekU'end witli the 
slidii^-pad fihonld be oxntd round the )>elvjs, 
and made to meet the other cod in front, where 
it >bo«ld be buckled. 



Xbe fweeoK ha* now the wlwle limb under fl^j^^^^™ 
, and be «lM>uld tee that ev^ry (Mirt 
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of the apparatus is adjusted with great niee^ 
He should again notice the situation of the 
upper end of the apparatus, and, if it should 
have moved from its proper bearing upon the 
tuberosity of the ischium, during the borfc- 
hng of the straps, he should again replace it. 
He should observe that the short splints are so 
fixed, that they cannot move from their propOf 
situation. In order to guard against this evilj' 
it is better to give some of the short strapa * 
twist round the leathers tixed upon the backfti 
of the splints. 

The limb may be secured in this way 
as the inflammation arising from the injaiy in- 
sufficiently got under, which is usually in the 
course of three or four days. Previous to this 
period, the front splint should be omitted, and 
the other two short splints should be confined 
upon the limb, by means of a roller carried 
round the limb, over them and the apparatus. 
The object of this difference in the mode of 
supporting the limb, is to allow of the applica- 
tion of evaporating lotions, &c. during the first 
two or three days, or as long as the condition 
of the soft parts may require. During the con- 
tinuance of such applications, the patient should 
lie upon his back, and the limb should be sup- 




i in that position which ia termed " upon 
the heel," or flat upon the outer side. 
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When all the splints are applied, and the Position- 
straps are firmly buckled, so that the fractured 
ends cannot become displaced either in the 
lateral or longitudinal direction, the surgeon 
may alter the position of the hmb from the 
heel to the side, or from the side to the heel. 
But the limb should not be allowed to continue 
u|>on the side. Halfway between the side and 
the heel is a better position for a continuance. 
I generally place the limb upon the heel, or a 
very Uttle rolled outward. The limb is main- 
tained in either of these positions by means of 
pillows, assisted by a couple of tapes, i, i, F^g. 
4, carried from the lower end of the apparatus 
to the foot of the bed. There is occasionally 
90me advantage in placing the limb in a posi- 
tion a little inclined outwards, especially in 
persons whose skin is thin, and very easily ir- 
ritated. In such persons, the pelvis-strap, when 
strained to the necessary degree of tightness to 
keep the thigh- part of the apparatus close up 
against the back of the thigh, presses harder 
than can be borne without inconvenience, when 
the limb is kept altogether upon the heel. If 
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I the limb is a little rolled otrtward, uid sup- 
ported by pillows, a portion of tlie weight ift 
thrown upon the pillows, and consequently the 
w pressure of the pelvis-strap is diminished. When 
I this position is resorted to, the patient may tani 
L tound a little upon the side, or rest upon bi» 
I 1>ack, without any danger of disturbing the pr^ 
per coaptation of the different portions of the 
bone. He may indeed, if careftil, and not lifcciy- 
to exceed any liberty that might be given to 
him, be permitted to move the limb passivelj^ 
himself from the heel to the side and from the 
side to the heel at pleasure, when the fracturt, J 
19 transverse or nearly so, and not attended witl> J 
much laceration of the soft parts ; but the sut*^ J 
geon must be on his guard, that he does not J 
give this liberty to any person in whom he ba^fl 
not the greatest confidence. Some sui^eonc'-l 
may suppose that the privilege of moving tfa#.l 
limb is too great to be intrusted to any patient^ I 
and one which must often be followed by unfeA J 
vourable consequences. It would he folly tAJ 
argue upon the propriety of giving so great 4 
liberty to patients generally ; but, when the i 
dividual is trustworthy, and the fracture is off | 
the description I have stated, I believe it might I 
be done with impunity, as the following casei [ 
will serve to shew. 
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A healthy man^st. 20, in St. Thomas's Hos- ' 
pital, under Mr. Green, had a transverse frac- 
ture of the thigh, extending through the middle 
third, produced by the wheel of a waggon as it 
passed over the limb. Two days after the acci- 
d^t) my apparatus was applied with three short 
splints upon the thigh, in the manner I have 
directed, and I desired the man to place his 
limb in any position most comfortable to .him- 
selfj and to alter it at pleasure either from the 
heel to the side, or from tlie side to the heel, 
taking care to turn the body at the same time. 
He was desired to move the limb by means of 
his hands, as he lay in the horizontal position, 
and not by exerting the muscles attached to it. 
He was also directed to have his bed made every 
other day ; for this purpose he was carefully 
lii^ed out of bed in the horizontal position, and 
placed upon the nest bed or on the floor. This 
line of treatment was continued for a month, at 
the expiration of which the bone was found 
united. He continued, however, to wear the 
apparatus anotlier week. The fracture united 
without retraction or other deformity, and the 
limb was so strong at the expiration of six 
weeks from the time of the accident, that the 
man was able to walk without the aid of cri^tchea, 
or any other assistance. ,„f 

Aa2 




A healthy man, ast. 26, in St. Thomas's 
pital, was placed under my care by Mr. Travera, 
having a simple transverse fracture of the femur 
across the middle. The injury was occasioned 
by the wheel of a cart, which passed over the 
hmb at the seat of fracture. The soft parts 
were much bruised, and considerable tension 
followed the accident. 



The apparatus was applied on the fourth day^- 
after the accident, and he had liis bed made 
soon as it was properly adjusted, which was n 
peated during the uniting process as often as be 
wished. He was allowed to place his limb in 
any position most congenial to his feeUngs, , 
either on the heel or on the side, and to altei 
the position at pleasure. 



The uniting process went on very favourably. 
The instrument was removed at the end of the 
fifth week, and at the expiration of the sixth, 
the man was able to walk the ward without 
crutch or stick. ' ' 
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He has since informed me, that the limb was 
so strong as the end of ten weeks after the acci- 
dent, that he actually carried a sack of malt the ,•! 
distance of fifteen yards, without expeiiencin^fl 
any injurious consequence. 



otthi 
appgiratui. 



■ During the uniting process, the surgeon Attentioii 
should attend to three points particularly, vis., 
he must take care that the instrument does not 
ride over the tuberosity of the ischium ; he 
must take care that the circular straps are kept 
closely buckled ; and that the patient does not 
move the limb by the exertion of its own mus- 
cles. The reason of these three directions will 
immediately appear. The riding of the instru- 
ment indicates that the fractured ends of the 
bone overlap, and if they be permitted to re- 
main, they will unite in this unnatural posi- 
tion, and the consequence will be a shortened 
limb. If the circular straps be not kept closely 
buckled, the fractured ends may become dis- 
placed in the transverse direction, and if they 
unite while so displaced, what I call angular de- 
formity of the femur, will be the result. If the 
patient wants to have the limb moved, it should 
be done either by his own hand or by an at- 
tendant, always remembering that whatever 
motion is given to the limb, should be gentle 
and entirely passive. He should never raise it 
himself from the bed, but simply roll it as it 
were upon a pivot. If the patient attempts to 
move the limb by its own powers, he will incur 
the danger of displacing the upper portion of 
the bone; for the muscles, which he as cushions 
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between ttie splints and the bone, have bat lit 
influence in preventing the effects of those wh< 
action may tend to produce displacement. I ' 
am therefore of opinion, that such a practice 
should never be allowed. I do not say that the 
exertion of the muscles inserted into the borie, 
sufficiently to move the fractured limb, would • 
be absolutely followed by want of union, or by' J 
deformity of the limb, on the contrary I know'l 
it might sometimes be done without the occur-i'l 
rence of any apparent injury. A man in St/| 
Thomas's Hospital, put the powers of the ap-*( 
paratus in holding the fractured parts in propel' I 
apposition, under such circumstances, strotigly" j 
to the test. 



This man was 60 years of age. He was ad-' 
mitted under the care of Mr. Green, on the 
4th of July, 1823, with a fracture of the right 
femur, situated at the upper part of the middle 
third. The fracture was produced by a butt of 
beer, which pushed him backward and fell upon 
him as belay upon the ground. Boyer's appara- 
tus and short splints, were applied the same day 
four or five hours after the accident, and were 
worn with difficulty for sixteen days, the man 
frequently complaining of much pain. 
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On the eighteenth day, I supennteoded the 
application of my apparatus by Mr. Green's 
request. The fracture was at this time quite 
loose, and the fractured ends displaced. As soon 
as the apparatus was properly adjusted, he said 
the limb felt strong, and he apparently expe- 
rienced considerable pleasure in giving us occu- 
lar proof of his assertion; for, notwithstanding 
we strictly enjoined him to keep the limb quiet, 
he frequently moved it from the heel to the 
5ide, and from the side to the heel, with as little 
ceremony as if the bone had been entire. This 
he did without any assistance, merely by the 
action of the muscles of the limb. I several 
times saw him sitting upon the edge of the bed 
using the bed-pan, and when I remonstrated 
with him upon the impropriety of his conduct, 
he told me that he could not use the bed-pan 
in the horizontal posture, and as no one would 
help him out of bed, he was obliged to get out 
himseE 

I felt much anxiety about this case, fearing 
the bone would not unite ; but, contrary, I be- 
lieve, to the expectation of all present, it was 
found, when the apparatus was removed on the 
30th of September, a period little more than 
two months from the time of its first applica- 
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tion, that the bone was consolidated witE 
superabundance of callus, and no shortening or 
d^oraiity had taken place. 

This man was in his dotage, which is suffi- 
cient to account for his inattention to the direc- 
tions that were given to hiai. The bone provi- 
dentially united, but I cannot suppose that the 
practice indicated by the favourable result of 
the case, could be generally followed with 
impunity. 



With respect to oblique fractures of the mid- 
dle third, which are far more common than 
transverse, I may make a few additional remarks, 
as they require more attention in the treat- 
ment ; but this attention is to be given more to 
the employment of additional padding than to 
any other circumstance in the application of the 
apparatus. This must be introduced so as to 
suit the particular case in hand. If the frac- 
ture extends downward and outward, the sur- 
geon should take care to pad his lateral spUnts 
in such a way as to make them press rather 
more firmly upon the inner side of the lower 
portion of the bone, and upon the outer side of 
the upper portion, than upon any other part. 
By this simple management, the fractured sur- 
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feces 'are kept closely applied to each other. 
Should the surgeon incautiously pad the splints 
in such a manner as to produce the greater pres- 
sure upon the outer side of the lower portion of 
the bone, and upon the inner side of the upper 
portion, in a case of the description I have men- 
tioned, it must be evident that he would cause 
his lateral splints to act upon the two portions 
of bone, so as to keep the fractured surfaces 
asunder ; and the least evil he could expect under 
such circumstances, would be a veiy tardy 
union, and most probably he would produce no 
union by the intervention of callus. The prin- 
ciple here inculcated, applies not only to frac- 
tures extending downward and outward, but to 
all other oblique fractures of this part of the 
femur. We should consider the direction which 
the fracture takes through the hone, and adapt 
our pressure, so as to keep the fractured sur- 
faces in close apposition. If this and the other 
directions I have mentioned, as necessary to be 
observed in the management of transvere frac- 
tures, be properly attended to in the treatment 
, of those which are oblique, the fractured ends 
- will unite in their natural position, the limb will 
be found free from deformity, and its powers, 
and flexibility will be speedily restored. 




Mr. T. eet. 81, fell as he was getting < 
coach, and fractured his left femur across the 
middle. The fracture was oblique, and attended 
with sufficient laceration of the soft parts to 
allow the lower portion to become retracted 
two inches and a half, measuring from the su- 
perior anterior spinous process of the ilium to 
-the base of the patella. i(lj 



The apparatus was applied, and he wm' ' 
allowed to have the limb moved occasionally 
from one position to another, and to have his 
bed made every two or three days. This was 
done without producing any pain or sensation 
of motion in the fracture. Eight weeks after 
the accident, the apparatus was removed and 
discontinued, as accurate union had taken 
place. 



John ^^urphy, at. 41, a patient of Mr. 
Green's, in St. Thomas's Hospital, had a very 
loose fracture of the femur, produced by > 
violent blow against a wheel. The fracture wa>' 
situated at the lower end of the middle third, 
and extended through the bone obliquely down- 
ward and outward. I found the limb lying upon 
a pillow, much distorted and swollen, and short- 
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cned about two inches.* The fractured end of 
the lower portion was drawn up along the inner 
side of that of the upper portion, which projected 
strongly against the soft parts at the outer side 
of the thigh. 

The hmb was put up lightly in my apparatus 
the day after the accident, and kept in the bent 
position upon the heel. The straps attached to 
the apparatus, were gradually tightened as the 
tumefaction subsided. The use of the appa- 
ratus was discontinued at the end of five weeks 
after the accident, as consolidation of the bone 
had taken place. The limb was however, dis- 
covered to be a quarter of an inch shorter than 
the opposite, but there was no other displace- 
ment observable, and thi s in the course of a 
short time was not felt in the act of progression. 
The foot was in its proper position, and the 
form of the limb appeared to be in every res- 
pect quite natural. After the union was com- 
pleted, he soon recovered the free use of the 
limb. 

' The limb being greatly enlar^, the degree of over- 
lapping of the fractured ends could not be ascertained cor- 
rectly ; the measure indicated it to be about two inches, but 
from the appearance of the limb, it was considerably more. 
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^l*^*** 2J-4 The treatment of fractures of the lower third 

the lower third 

of the femur— ^f the femur, has been considered very diffi- 

obaervatioiif. ^ •' 

cult, and in truth, I believe it is, when con- 
. ducted with any of the contrivances comnionly 
employed, for I have never yet seen a- single 
example of fracture in this situation, where the 
adoption of these contrivances was not follbwed 
by considerable deformity of the limb. Str 
Astley Cooper, speaking of oblique fractures of 
.the femur just above the condyles, says, "This 
.is a most formidable injury as regards the conse^ 
quences which it produces on the future fontn 
and use of the limb, for they are liable to ter- 
minate most unfortunately, by producing defor- 
mity and preventing the flexion of the knee- 
joint/* It would seem that sui^eons have not 
only made use of means incapable of support- 
ing the fractured parts in their proper apposi- 
tion, but they have failed to investigate these 
injuries sufficiently to understand their nature. 
Even our illustrious coiintrjnnan. Sir Astley 
Cooper, who is understood to be constantly 
seeking after facts upon which to found bis 
practice, speaks of oblique fractures above the 
condyles in such a manner as would lead his 
readers to suppose that the bone is always 
broken in the same direction, and that the 



u^ier portion always penetrates the rectos 
njUBcle. In bis Treatise on Dislocations and 
Fractures of the Joints, fEd. I, page 226), be 
says, " It is only of late years tbat 1 have had 
an opportunity of investigating this case by 
dissection, and consequently of obtaining any 
exact knowledge of the nature of the injury. 
The appearances which the accident produces 
is, tbat the lower and broken extremity of the 
shaft of the bone projects and forms a sharp 
point just above the patella, which pierces the 
rectus muscle, threatens to tear the skin, and 
sometimes does so ; whilst the patella, tibia, and 
condyles of the os femoris sink into the ham, 
and are drawn upwards behind the broken ex- 
tremity of the shaft of the os femoris." Again, 
page 235, speaking of the treatment of this 
injury, be observes, " The leg is to be first bent, 
to draw the rectus muscle over the broken ex- 
tremity of the bone." I do not know what 
other inferences can be drawn from Sir Astley's 
observations, but that the fracture is always of 
that description, which I have called downward 
and forward, or nearly in this line, and that the 
rectus muscle is invariably pierced. If I am 
right in these conclusions, it will appear that 
Sir Astley was not acqu^nted with the varieties 
of the accident, the nature of which he thought 
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be had discovered. According to my observa- 
tion, the bone is divided in different directions 
which are for the most part easily diBtioguished 
from one another, and each variety is usually 
attended by consequences peculiar to itself. Sir 
Asttey made out one of these, and as far I un)>J 
derstand him, came to the conclusion, that a 
oblique fractures in this situation are of tlw 
description of which he speaks, This will I 
feund very far from correct. 

The following cases extracted from ^r A.C 
work, will show the difficulty which has, I 
experienced in managing oblique fractures < 
the femur near the condyles by the commot 
modes of treatment; and they are certainly g 
samples of what I have myself repeatedly o^ 
served under the operation of those contriyana 
which are usually adopted. 



Mr. Kidd, who weighed fifteen stone, 
the 9th of November, 1819, fell from 
height of twenty-one feet, upon his feet, and 
broke his thigh-bone just above the knee by tit^ 
severity of the concussion. The fracture was 
situated immediately above the condyles, and 
the broken extremity of the shaft of the I: 
appeared through the integuments ahd re 
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muscle just above tbe patella. He was tmnie- 
diately carried liome, and I saw him witli 
Mr. Phillips, surgeon to the King's household, 
a short time after the accident. We agreed 
that the projecting extremity of the thigh-bone 
should be immediately sawn off, and that the 
edges of the wound should be approximated, 
so as to render the fracture simple ; and this 
was immediately done. The limb was placed 
upon the double-inclined plane, the wound 
healed without difficulty, and our first object 
was thus accomplished. On the 30th of No- 
vember, splints were applied in order to press 
the bones firmly together. On December 23, 
the leg was straightened, and the inclined plane 
was lowered so as to bring the limb gradually 
into a straight position. On February 2d, he 
Bat up in bed; on the 7th of February, tbe 
knee having been moved, the fi-actured bones 
appeared to separate, and on the 14th it was 
clearly ascertained that the bone was not united. 
On the 16th, a leather bandage with many 
straps, was tightly bound round the knee, 
having previously tried the position upon his 
side, which only led to a greater separation of 
the bone ; he was therefore again placed upon 
Ui back. On the 3d of May (about twenty- 
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r ,fivc weeks ahei the accident) the bone via^' 

found to be united, and on the 12th the leathpf. ■ 

bandage was removed, and the Umb placed o* 

pillow. On the 10th of July, he moved 

1 from one side of the bed to the other with diSt- 

culty and on the 16th was placed on anoi 

bed, wliich was obliged to be adjusted to 

pxact level with the other before his remov) 

could be accomplished. On July the 19tb, htf 

was removed from London to Kensington on a 

1 lilter. On the 8th of August, the thigh was 

' ^mcntcd in order to remove the excessive bulif 

it had acquired, and to diminish its bardnei 

but it was discontinued on the 14th, because 

was found to increase the swelling. On 

15th, the leg was bathed with the liquor plui 

subacetatis dilutus and spirits of wine, the skii 

liaving been ulcerated from the time that- the 

.bandage was buckled tight around tlie kne&, 

I On October the 24tb, the leg was placed ia Of 

\ gout-cradlc. On the 16th he was on a sofa for 

I two hours, but on the 28th, was obliged to keep; 

[ in bed, because irritation and swelling had been 

I produced by moving on the two preceding 

days. On November the 3d, he was wheeled 

into another room on a chair. On January 

29th, 1822, he was, for the first time. 
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cratches ; and on February 24th, being about 
two years and three months after the accident, 
he jSrst walked out of doors. 

His present state, March, 1822, is as follows. 
The bone above the knee is excessively en- 
larged ; the patella is fixed below the broken 
cattremity of the shaft of the bone, the point 
df which adheres to the skin. 

Mr. Kidd possessed a very fine constitution, 
for his pulse after the accident never exceeded 
03,' and although the rectus muscle was pene- 
trated by the bone, he never complained of 
any spasmodic contraction of the limb." — Page 

2ZD. 
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' The itijuiy in this case having been reduced 
to the state of a simple fracture so soon after 
the accident, it must be regarded in all its 
future stages, as going on as if the fracture had 
been originally simple, as in the following case, 
which Sir Astley Cooper attended with Mr. 
Welbank.— Page 231. 

<< Mr. ^, of middle age, muscular and tall. Case. 

was driving, on the morning of the 20th of July 
18^1, in the neighbourhood of Leicester Fields, 

Bb 
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and was thrown forward mrt of his ^g arer the 
horse, %vhich had fallen. It is probable the 
external condyle of the right femur received 
the force and weight of his descent u|>on the 
pavement. He was brought from Leicester 
Fields to Chancery-Jane in a coach, with his 
legs out of the door, iio surgical assistance 
having been yet procured. When first seen bj' 
his surgical attendant, he was lying upon his 
back on the bed, with the right leg bent, and 
lying across the middle of the left leg at an 
angle. There was an appearance resembling 
the lateral dislocation of the knee, fipom a deep 
hollow close to the joint, and on its external or 
fibular side an abrupt and sharp projection cA' 
bone was distinctly observable. Slight exten- 
sion replaced the parts, and it now appeard that 
the thigh had, previously to the reduction, been 
bent inwards over the left, upon an oblique 
, fracture, situated close to the patella. The 
patella itself was very obscurely felt through a 
circumscribed effusion in front of the joint 
Just above the situation ofits upper edge, might 
still be traced the ridge of the fracture, a sli^t 
groove intervening ; the appearance, indeed, at 
this and later periods of the accident, might 
have been mistaken with superficial examina- 
tion for the transverse fracture of the patella. 
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'B«tioo pfTMhiced great projection of the upper 
part of the femur, and extens.Jon readily res- 
tored the natural appearance, except in the 
swelKog in the front of the patella. The cre- 
|HtD> was very indistinct, if at all obserrablc. 

Ir'"'. 

^■liffiLittle more was done durii^ the first week, 
'Aan steadying the joint in the extended posi- 
tion with short splints, and subduing the inflam- 
mation of the capsule, which supervened. After 
this period, a long splint was applied from the 
trochanter major to the outside of the foot, and 
an opposing short splint from the middle of the 
femur to the middle of the inside of the leg, and 
firmly confined by tapes and buckles. The whole 
Umb was supported upon an inclined plane, and 
flexion cautiously obviated. To prevent motion 
of the pelvis, the stools were removed in nap- 
kins. The posture was not, however, steadily 
maintained ; and, it was frequently found that 
the upper point of bone varied in its degree of 
projection, and at different times more or less 
encroached on the situation of the upper edge of 
the patella. To remedy this, slight permanent 
extension, with weights appended to the foot 
were adopted with advantage ; though I believe ■ 
the position was by no means regularly 
Kiaiatained, for 1 have since understood that the 

Bb2 
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patient not ^ unfirequently eyan , - h^d his r.h^qk 
wa3hed. The ridgq of the .upper portsipi>.;,(({^ 
the femur* appeared to project so slightly, tjh^ 
itwas< deemed be^er to insure umo^y.^^n^ j^p 
add to the: freqaency of disturbaoce^ l)y bfi^ 
too solicitous of exact apposition. 



I ,'■{ 



"About September the 7th, the bqne-.Wffp 
thought sufficiently united, but flexion wa$ ne^ 
ther attempted by the surgeon, nor p^fmitt^ 
to the patientfc On, September the I0t;h,4t^ 
patient was removed to Eastbury, Herts, in. a 
litter-carriage, as his health was suffering, the 
limb beiiig steadied with splints, axid (the) po^ 
sition resumed during the journey. In remov- 
irigfrom one bed to another, and in othei; alte- 
rations of posture, it was obvious that, flexion 
produced a greater appearance of projection of 
the femur than had been anticipated. This 
might be. referred to drawing or rather sinking 
of the patella in flexion, and indeed it could,; to 
appearance, be nearly remedied by.elev^tjing tJbie 
leg upon the thigh, ,^s ix}. extension.,, Undjer 
these circumstances, however, rest in the e;^- 
tended posture was again adopted for . a^^ . fprj;- 
. night. About September 25th, a second exa- 
mination decided the necessity for further rest, 
as the increase of projection on flexion of tl?e 
knee and a slight lateral motion induced a be- 
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lirfof infirm' union. It id wprthy af mentidki; 
that the immediate vicinity of the joint, the 
WobiHty of the p^teHa, and the general thicken-t 
ing; rendered all examinations of extreme diffli 
^ty and micertainty. A circular belt Was 
tightly girded upon the situation of the injury* 
with a view of compressing the fracture, aiid 
maintaining the parts in firm apposition. Oc- 
tober 16th, the union was considered complete, 
and the patient was allowed to get up. On 
November the 1st, he resumed his professional 
duties as an advocate. For a considerable pei- 
ridd .he suffered pain and swelling of the limb? 
but has gradually atid slowly improvied. 

** May, 1822. At this date he can wdk about 
tlis Vbbm, without the assistance either Of '^rutteh 
W ^tick. He ha$ little power of flexion at th^ 
knee-joint. The jointis, howeveri, apjparentf^ 
moveable to a certain extent beneath the pa- 
tella, which bone is fixed beneath theprtyefctiiifg 
t^dge of the upper portion of the femur, 'Wbteh 
evidently overlaps and displaces it: Ther^'iis 
^^ible shortening of the liml), and the contoiit 
of the thigh iis somewhat bowed outward.'* •'■ ^ 
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'The degree of shortening which tdok place iti Remarks; 
tnesii two cases is not nfientioried,'b6V jcid^hi^ 
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firom the nature of the union, there is reason to 
suppose that this was considerable in both. In 
order to obviate the evils which are noticed in 
these two cases, Sir Astley recommeDds us to 
keep the limb extended in the straight position 
with his modification of Boyer's splint, men-t 
tioned in a former section ; a mode of treat* 
ment which, with all due defercuce to this 
eminent surgeon, I will venture to assert, will 
not be found productive of those beneficial ef- 
fects which he seems to anticipate. 



I shall now proceed to mention that plan of 
treatment which I have found the best in the 
management of fractures of the lower third of 
the femur, which, under the usual modes of 
treatment, are for the most part, as in the.two 
prectxling cases, tbilowed by most direful coiWJ 
sequences to the patient. I M 

I employ in the treatment of all simple frac- 
tures of the lower third of the femur, the appot 
ratus which I have recommended for fractures 
which occur in the middle third. The only 
difl'erence in tlic application consists in fixiisig 
the leg and thigh-pieces together at a sharper 
angle than is necessary for fractures ■ 
middle third of the bone. This differe 
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ttie angle of thu apparatus is made Mrkh a view 
to relax the gastrocnemius and popliteus mus- 
cles more tliau is rcquiied when the fracture 
is situated at a greater distance from the con- 
dyles. This might be regarded as a general 
rule^ applicable to all those obhque and trans- 
verse fractures which occur immediately above 
the condyles. It might be observed, however, 
that when the fracture divides the bone in a 
direction downward and backward, it is not ne- 
cessary to fix the apparatus at a more acute an- 
gle, than when the fracture is in the middle of 
the femur; for, in this variety of fracture, the 
action of the gastrocnemius and pojjliteus as- 
mets, as has been said, in keeping the fractured 
Borfaces in close apposition, provided the femur 
bemaintainedof itsproperlength. I do not think 
it advisable to allow the patient to move the limb 
himself in these cases ; for, if the fracture be 
close to the condyles, the short splints used 
with the apparatus, may not have a sufficient 
hold of the lower part to prevent it from moving 
indepeudently of the upper. The patient, how- 
ever, may have his bed made as often as is 
necessary tor his comforts, and may have 
the limb moved passively by an attendant at 
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A woman^ aged 70, in St« Thoiiiaft*s Hos* 
pital^ under Mr. Green^ had a transverse finac- 
ture of the femur, just above the condyles, pro- 
duced by a fidl upon the knee. This person 
had my apparatus applied, under my direction, 
shortly after the accident, and wore it fi^r siK 
weeks. The bone was now examined, and 
found united with the fractured parts in proper 
apposition. 

This woman could bear to have the Umb 
moved freely, and to have her bed made, with- 
out suffering any additional inconvenience in 
the fracture. After the union of the bone was 
completed, she soon recovered the use of the 
limb. 



Oblique fmc- A womau, sst. 70, was admitted into St. Tho^ 
mas's Hospital, under the care of Mr. Travers, 
with a loose fracture of the left femur, extend- 
ing obliquely downward and forward, just above 
the condyles, which was occasioned by re 
fall down stairs. The tumefaction which fol- 
lowed the accident was not very great. The 
limb was first placed upon the double-incliaed 
plane or common fracture- box, but the frae-^ 
tured ends became much displaced, . and th^ 
woman suffered greatly in consequence. 



• 

' On' the fifth day, the shortening of the frmb 
was an inch and threc-quArters. The !6Wfe!r 
jH#tion of the bone was turned round', 86 tYidt 
tfcef filaetared end projected in the ham, Whfle 
thefra^Aured end of the upper portion formed a 
tJOrisiderable prominence at the base of the pa- 
tella. Mr. Travers now recommended the ap- 
plii^ation of my apparatus, which I assisted in 
adjusting, in the manner above described. She 
wore the apparatus six weeks, at the expiration 
of which the bone was found firmly united, with- 
out shortening or deformity of any kind. 

"' *TTiis woman had her bed made several times 
during the uniting pfodess, and, being^in her do- 
tage, put the powers of the apparatus to the test'fh 
other respects, in a most extraordinary manner. 
^S^^e ni^veir reitiaitied long in the same position. 
I found her sometimes on' her back, sometimes 
on one side, and sometimes on the other,- and 
occasionally raised alniosttd the' sitting pibstutei 
She frequently moved the limb from side td 
side/ without any regard ta the cotisequcnces 6f 
b^i* imprudence, but the apparatus secured the 
diiferfeht parts of the limb so firmly in relation 
td*)iie another, that, notwithstanding the various 
mbvements to which it and the body were sci 
incautiously subjedted; ( codld not discover that 
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my motion of the fractured enAH i 
of tlie bone from the time the apparatus was 
first ap))lied. She recovered the complete use 
of the hmb very rapidly for a person of her 
age. Before she left the Hospital, she was ahlo 
to walk without any adventitious assistance, and 
almost without a limp. 

It is proper to notice, that this patient walked 
with considerable eversion of the foot before 
the accident, which she attributes to a previous 
injury received in the knee. She can now, 
however, walk without turning the foot outwardi 
though, when stepping carelessly, she sometime^ 
places the foot upon the ground with the tod 
everted somewhat more than the opposite. ' 
. >l 

A woman, aged 50, was admitted into SrilX 
Thomas's Hospital, under Mr. Green, with art 
oblique fracture of the left femur, extending 
through the bone downward and outward, com- 
mencing about three inches and a half above 
the condyles. The fracture was occasioned by 
a fall upon the limb, and was attended with 
great laceration of the surrounding parts, allow-' 
ing the broken extremities to overlap nearly 
three iaehes. The fractured end of 
portion projected on the outer side 
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The fractured end of the lower portion lay to 
the inner side of that of the upper, and was 
drawn considerably backward by tlie action of 
the gastrocnemius and popliteus muscles. The 
limb presented much the appearance whicii is 
observed when the tibia is dislocated inward, a, 



My apparatus was applied soon after her ad- 
mission into the Hospital, but, from some inad- 
vertence on the part of the dresser, not so as to 
support the injured parts in their natural posi- 
tion. It was rc-applied under my superintend- 
ance on the 6fth day. The swelling of the 
knee-joint, which was at first considerable, was 
now speedily reduced by the use of evaporating 
lotions. She wore the apparatus tliirty-six days 
from the time it was properly adjusted. Its 
further use was now discontinued, as consolida- 
tion of the fractured ends had taken place. 

When the parts were accurately examined, it 
was found that the fractured end of tVie upper 
portion could be felt at the outer side of the 
I'lmb, and there was about the eightli of an 
mch difference in the length of the two limbs, 
the left being the shortest. These trifling varia- 
tions, however, from the natural state, could not 
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be jKjroeived by the eye, nor were they felt in 
the act of progression. 

The woman had the limb moved fvequeBtfy, 
and had her bed made without feelingany motimi 
in the fracture, or any additional pain. Tber^ 
was a good deal of stiffness in the knee afto- 
the union was accomplished, but this was soon 
got over without the use of apparatus, and the 
fiinctions of the limb were completely restoredv 

Mr. S. aged 43, had a loose fracture of the 
left femur, situated a little above the ccmdyles, 
and extending through the bone obliqndy 
downward and outward. The injury was ooca^^ 
sioned by the wheel of a stage-^^ach^ .whicb 
passed over the limb. The limb was placed' m 
the straight position, and short spUnts a]:^)lied 
very soon after the accident. 

I saw Mr. S. on the fifth day ; at this time 
the pain and swelling were considerable, slnd 
the shortening was found by carefiil measmet- 
ment to be upwards of two inches and a ba^i 
The fractured end of the upper portion pio^ 
jected at the outer side of the base of the ooteto 
condyle, and the fractured end of the h 
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portion lay to the inner sidc^ and projected con^- 
siderably backward. My apparatus was now 
applied^ and continued upon the Hmb for six 
week^. , At the expiration of this time the hmb 
was examined, and found firmly and accurately 
united ; being of its . natural length, and fi*ee 
froaa deformity of any kind. 

:'iAt-tiie end of two months after the accident, 
Mri;^.&t was able to walk firmly without crutch 
or other assistance, and with only a slight limp. 

James Worsfold, set. 28, was brought into St, ^^s^- 
Tbomas'^^ Hospital, in IVIr. Green's week, with 
afTery loose oblique fracture of the right femur, 
extending through the bone downward and 
outward.. The fracture in this case was situ^ 
atedfajk>ut two inches above the condyles, and 
was produced by the wheel of a waggon pas- 
sing over the limb. 

■■•■'■ t' ■ 
I saw this man on the third day after the 

accident. The limb viras swollen much, apd 
shortened nearly three inches. My apparatus 
was now applied, and great relief was imme- 
diately obtained, by freeing the fractured ends 
from the. muscles and bringing them into pro- 
per coaptation. He wore the apparatus thirty- 
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three days, during which the limb eould be 
moved passively in any direction without pro^ 
ducing motion or other disturbance. The firae^ 
tared ends were now found accurately united. 
The limb maintained its natural position and 
proper length, and speedily became as useful m& 
the other. 

The femur is sometimes broken in several 
places. The following was a case of fracture 
immediately above the condyles and through 
the shaft of the bone. 

)oubie frac- Sam. Chirchill, cet. 54, was brought into 
St. Thomas's Hospital, in Mr. Green's week, 
with a double fracture of the femur. The 
lower fracture was situated just above the con- 
dyles immediately where they join the shaft of 
the bone, and was nearly transverse ; the upper 
fracture was situated in the middle third. I 
superintended the application of the apparatus 
on the third day, and its use was continued for 
forty days, at the end of which consolidation 
was completed in both fractures. 

The degree of shortening which had taken 
place before the application of the apparatus 
was not accurately noted, but when it was 
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takea off, the injured limb was found to have 
become retracted about a quarter of an inch. 
This difference is not felt in walking, nor can 
it be perceived by simply placing the limbs 
together in the straight position* The natural 
figure of the limb is well preserved. 

The man had his bed made several times 
during the uniting process, and the limb was 
frequently moved passively by myself, in order 
to show the gentlemen at the hospital the 
operation of the apparatus ; but these various 
movements did not disturb the coaptation of 
the fractured parts, nor apparendy in any way 
retard the cure. 

General Inferences. — 1st. The deformity "^^^^^^^^ >"*' 

^ ^ ^ ences. 

which is known to take place in the imion o£ 
fractures of the middle and lower thirds of the 
4:high^bone, is not the necessary result of the 
physical condition of the injured parts. 

2d. The common causes of displacement of 
the fractured extremities, and consequently of 
the deformity which supervenes, are the tonic 
and convulsive action of the muscles, and the 
influence of gravity and other external forces 
variously applied. 



3d. The contrivances which am cooimoDly 
used in the treatment of these fractures, do not 
sufficiently resist the operation of the farces 
above-mentioned, but suffer their influence! to , 
be exerted upon the bone^ in all cases more or 
less injuriously, and at the same time often 
assist in producing displacement of the frac- 
tured ends ; so that deformity, differing in kind 
and degree in different eases, is limost the con- 
stant result of fractures of the femur treated by 
these means. 

4th. By the plan of treatment which the 
author recommends, he feels himself justified in 
stating, that the usual causes of deformity might 
be easily overcome, effectually controlled, and 
a proper coaptation of the broken ends main- 
tained, whether ^he fracture be transverse or 
oblique, or situated in the middle or lower 
thirds : so that, when the apparatus is judi- 
ciously managed during the uniting process, 
consolidation of the bone takes place without 
the occurrence of shortening of the limb, or 
any other deformity deserving of particular 
notice. 
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